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This new, cost-saving method 


of REFRIGERATION :- - - 


An efficient and inexpensive method for all sorts 
of cooling jobs, from air conditioning to process 
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cooling of any liquids. 


Exceptional interest has been shown of late in the subject of 
vacuum refrigeration. Many have discovered for the first time 
that by means of steam jet ejectors, refrigeration and process 
cooling can be accomplished in many cases more efficiently and 
less expensively than by any other method. 





The general simplicity, reliability, safety and flexibility of the 
ejector method of refrigeration are outstanding. Maintenance 
expense is practically negligible, since there are absolutely no 
moving parts in any of the major equipment. First cost and econ- 
omy of operation are practically always in favor of the ejector 
system, within its field of application. 


If you have an application for vacuum refrigeration, cooling, 
crystallization, etc., you will save time by taking it up with the 
company most experienced in the industrial application of ejectors 

‘a L g I O T T —Elhott Company. Elhott engineers have been applying ejectors 
to all sorts of similar applications for many years and when it 

COMPANY comes to vacuum refrigerating equipment, Elliott Company can 
PITTSBURGH, PA. boast of the largest industrial installation in this country—present 
Heat Transfer Dept. 


JEANNETTE, PA. 


District Offices in 
Principal Cities 


capacity, 900 tons of refrigeration, and a very interesting applica- 
tion in which process liquor is cooled over a very wide range. 


The bulletin illustrated above will gladly be sent upon your request G10 


PIONEERS IN THE DESIGN, CONSTRUCTION AND APPLICATION OF STEAM JET EJECTORS 
Turbines . .. . Engines .. . . Generators ... . Motors . . . Condensers 
Heaters . . . . Deaerators .. . . Blowers . . . . Power Plant Accessories 
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Looking Up 


IGHER tank car prices for gasoline are in pros- 

pect. The better foundation of the crude oil mar- 
ket as well as changes in marketing practices of major 
distributors point to the coming of higher quotations at 
refining centers. 

As this is written many conditions point to a raise in 
the crude oil price structure. The common result is 
for higher crude oil prices to bring corresponding higher 
gasoline prices without giving the manufacturer any 
wider profit on his goods. But the next raise in the 
price of crude oil should come along with the move- 
ment of crude oil in lines of major buyers equal to field 
Output. In that case there will be none or little of the 
distress crude which has been the cause of unprofitable 
fefinery prices for some two years. Owners of the tem- 
porary skimming plants in flush fields will not be abie 
to get oil below the posted price, therefore they will be 
forced to sell refinery output at higher levels. 

But the more important events of the past month 
have been changes in marketing policies of two units of 
the Standard group. Socony-Vacuum Corporation has 
adopted the method of basing its service station prices 
on gasoline prices at Gulf ports. Standard Oil Com- 
pany (Indiana) has reduced margins to dealers and 
further served notice that dealers must absorb half the 
loss of any service station local price reductions up to 
a maximum of one cent a gallon to them. 

The discounts announced by the Indiana company 
plus changes in station rentals will reduce margins to 
dealers and AAA operators to a maximum of three 
cents a gallon. This change evidently means that the 
practice of guaranteeing gross margins of from five 
cents to six cents a gallon to jobbers is at an end. 


Contracts of this type played a major role in driving 


Prices f.0.b. refinery to a low level. The refining com- 
pany cuaranteed an excessive gross profit to the jobber. 
If the price went down, the jobber still had his gross 
profit, consequently the price at the refinery suffered. 
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The refinery price carried the full load of price reduc- 
tions at the service station. 
Now the Indiana company proposes that dealers and 


operators of its AAA stations shall absorb half the loss 
of local service station price reductions. Thus a dealer 
would suffer a loss of one cent per gallon, if the price 
fell off two cents a gallon. Obviously dealers will not 
be anxious to see price reductions. Contracts, which 
guaranteed a gross profit to the jobber often were an 
inducement to price reduction. The retail seller did 
not care about the retail price when he had a guarantee 
of gross profit. 


It is too early to predict that the trade in general 
will revise its contracts with jobbers, dealers and oper- 
ators of leased stations. But indications are that the 
industry has come to the day when it must accept thin 
margins at the service station. When such becomes 
practice the weight that has rested on the refinery mar- 
ket will be lighter. ay 

By basing prices on prices at Gulf ports, Socony- 
Vacuum Corporation has tied its retail price structure 
to something stable. While there is fluctuation in the 
Gulf coast market, it does not move rapidly and drasti- 
cally as does the price at interior refining points. A 
few large concerns determnie the market at Gulf ports. 
They are in position to hold gasoline, while smaller con- 
cerns in the interior must move finished products re- 
gardless of price. 


For more than a year the refining plants and the nat- 
ural gasoline plants have shipped gasoline into a market 
over which there was no control. Lower and lower 
quotations have been written month after month. Now 
there is a basis for a rising market. 

Added to this is the indication that the consumption 
of gasoline will surpass estimates made at the meeting 
of the American Petroleum Institute in May. Figures 
are not yet available but there is a chance that the end 
of the year will see consumption even with last year. 
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DEVELOPMENTS IN 


Naphtha-Reforming Practice 


for Octane-Number Improvement 


E. J. LeROI and H. W. FERGUSON 


Humble Oil & Refining Company, Baytown, Texas 


HE straight-run charge 
stocks used in the expe- 
rimental work represents a 
mixture of cuts from Pan- 
handle, Reagan, Salt Flat, 
Coastal, Northeast Texas, 
and Humble—West Texas 
crudes. The cracked stock 
was obtained by distillation 
of a heavy naphtha with- 
drawn from units cracking a 
mixed heavy gas oil derived 
from the above crudes. The 
characteristics of average 
samples of the charge stocks 
are indicated in Table 1. 
Since the experimental 
work was spread over such 
long periods of time, com- 
plete analyses of the feed 
stocks were procured when- 
ever possible in order to 
eliminate data on widely dif- 


ferent heavy naphthas. The straight-run naphthas 








APHTHA reforming is a direct outgrowth 
of the ever-increasing demand for high- 
er-octane-number motor fuels. Since the re- 
finer has been dependent in the past on se- 
lection of crudes and blending fluids for 
anti-knock improvement, the application of 
naphtha cracking lends greater flexibility 
to refinery operation. It is essential, how- 
ever, that the reforming process be studied 
throughout a wide range of octane-number 
improvement in order that the most eco- 
nomical point of operation be determined. 
The experimental work, upon which the fol- 
lowing discussion has been based, is the re- 
sult of three years of plant operation on 
both straight-run and cracked heavy naph- 
thas. The combined and individual effects 
of time, temperature, and type of feed stock 
on yield, capacity, and product quality have 
been carefully analyzed for varying degrees 
of octane-number improvement. 
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runs. The octane-number de- 
terminations on both charge 
stocks were obtained by di- 
rect comparison with iso- 
octane and normal heptane 
mixtures. These octane 
numbers were procured ona 
Series 30 engine. 

Eight series of runs were 
made—five on the straight- 
run stock and three on the 
cracked heavy naphtha, with 
operating conditions as indi- 
cated in Table 2. 

In Series 1 and 2 the oc- 
tane-number improvement 
was obtained by under-cut- 
ting the end-point of the 
cracked distillate. The im- 
provement was obtained in 
the other series by adjust- 
ment of coil-outlet tempera- 
ture and/or feed rate. All 


operations were at 800 pounds pressure, except in Se- 


processed in the first re-cycle runs were a broader 
cut stock than those charged in the later re-cycle 
and once-through runs. Only a slight variation in 
aniline point was observed on this stock (132°F. to 
138°F.) in all runs made. The octane numbers 
ranged from 30 to 32 in most tests, with the excep- 
tion of the last five coil-only runs, which showed 30- 
to 38-octane-number feed stocks. The cracked heavy 
naphthas were of uniform composition in all test 


TABLE 1 
Average Inspections of Charge Stocks 








Straight-Run Cracked 
Heavy Heavy 
Naphtha Naphtha 





Distillation range in degrees F.: 
Gravity, deg. A.P.I........... 5.10 45.0 
Initial boiling point 260 
End point 415 
Percentage at 400 . 97.0 
10 per cent point 310 
50 per cent point 340 
90 per cent point 375 

Aniline point, deg. F 112 

Octane No. 52 
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ries 8 in which the pressure was at 250 pounds per 
square inch. 

The description of equipment can be ‘accomplished 
to the best advantage with-the aid of flow diagrams. 
The units used in the experimental work were of the 
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FIGURE 1 
Re-cycle Flow 
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TABLE 2 
Types of Operation 





1. Re-cycling straight-run heavy naphtha with coil and 
soaker at 940°F. coil-outlet temperature. 

2. Re-cycling cracked heavy naphtha with coil and soaker 
at 924 to 930°F. coil-outlet temperature. 

3. Re-cycling straight-run heavy naphtha with coil and 
soaker at 940 to 970°F. coil-outlet temperature. 

4, Once-through on straight-run heavy naphtha with coil 
and soaker at 917 to 995°F. coil-outlet temperature. 

5. Once-through on cracked heavy naphtha with coil and 
soaker at 945°F. coil-outlet temperature. 

6. Once-through on straight-run heavy naphtha, with coil 
only, at 980 to 1,020°F. coil-outlet temperature. 

7. Once-through on cracked heavy naphtha with coil only, 
at 995 to 1,025°F. coil-outlet temperature. 

8. Once-through on straight-run heavy naphtha, with coil 
only, at 1,020°F. coil-outlet temperature and reduced 
pressure. 








tube-and-tank type, equipped with a furnace capable 
of a heat input of the oil of 28 million B.t.u. per hour. 

Figure 1 shows the flow in a normal re-cycle opera- 
tion in.which the fresh feed is pre-heated in a partial 
vapor condenser and pumped to the accumulator, 
where the cycle oil from the primary tower joins it 
to make up the total feed stream. Hot pumps force 
the total through high-pressure exchangers, the coil, 
and the up-flow soaker (operating at 800 pounds per 
square inch.) Pressure is released at the soaker out- 
let, and the cracked stock flashes in the separator— 
where tar is removed from the bottom. The over- 
head vapors pass through the high-pressure exchang- 
ers and fractionating equipment. Naphtha of the de- 
sired end point is partially condensed in a vapor to 
feed exchanger, and passes through the final cooler 
to the receiving drum. 

The once-through operation in Figure 2 differs 
from the first hook-up in that no cycle fractions join 
the food to the coil. A small stream of cycle oil from 
the bottom of the primary tower is withdrawn, cooled, 
and fluxed to the soaker outlet—which is equipped 
with a coke drill. The drilling and cooling action at 
the point of release is essential to satisfactory opera- 
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FIGURE 2 
Once-through Flow 
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tion at the higher temperatures. No attempt is made 
to fractionate the distillate. In both operations tar 
flux is admitted to the separator to control gravity. 

The relationship between total distillate yield and 
octane number for the re-cycling and once-through 
operations on both straight-run and cracked naphthas 
is shown graphically in Figure 3. In determining the 
yields, all liquid quantities were obtained from tank 
gages, and gas figures from meter readings. A bu- 
tane recovery of 80 per cent was used in calculating 
the casinghead content of the wet gases. 

In order to discuss the yield relationships between 
operations on a comparable basis, all distillate quan- 
tities were corrected to a 400°F. naphtha in all cases 
where the end point exceeded 400°F. A yield of 60 
per cent was assumed on re-cracking the diesel frac- 
tion. Table 3 gives a clear picture of the degradation 
of the original charge stock to gas and tar for the 
several types of operation. 

The data in Table 3 show clearly the decrease in 
degradation obtained by the once-through operation 
and the re-cycle operation to 400°F.-end-point naph- 
tha as compared to the re-cycle operation in which 
octane-number improvement was obtained by under- 
cutting end point. The degradation per point of oc- 
tane-number improvement in Series 3 and 4 is about 
the same in the range investigated. The once- 
through operation is more feasible in a case where a 
420°F-end-point finished gasoline is required, since 
the quantity between 420°F. and the end point is but 
2 per cent to 4 per cent, and furnishes an excellent 
re-run bottom. ‘ 

The coil-only once-through runs were made to de- 
termine whether or not the decreased time at higher 
temperatures would lessen degradation. The effect 
of pressure on cracking conditions was also investi- 
gated. Table 4 gives the comparison. The degrada- 
tion per point of octane-number improvement is 
about the same in the coil-only runs at 800 pounds 
as was realized with the coil and soaker. Operation 
at 250 pounds showed a definite tendency toward in- 
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TABLE 3 
Straight-Run Heavy Naphtha 





Degradation Per Point of Octane- 
umber Improvement 


Per Cent 





Series 4 
(Once- 
Through 
at 917 
to 995 
Deg. F.) 


0.30 
0.42 
0.68 
0.90 
1.12 
1.28 


Series 3 
(Re-cycle 
at 940 


Series 1 
(Re-cycle 
at 940 
Deg. F.) 


Octane- 
Number 
Range 


31 to 
60 to 
65 to 
70 to 
75 to 
80 to 


to 970 
Deg. F.) 





0.29 
0.44 
0.70 
0.90 











* Based on 75.0 to 78.6 octane-number range. 


creased degradation. This point has also been ob- 
served in research work by other companies. 

A comparison is made in Table 5 between the 
cracked and straight-run heavy naphthas on the basis 
of the same over-all. octane-number improvement. In 
the range indicated straight-run-naphtha cracking re- 
sults in a much lower degradation loss. However, 
for the range of 75 to 80 octane number, in the once- 
through runs, the degradation for both types of 
heavy naphtha is about the same. A compensating 
factor for the higher degradation realized in the 
cracking of cracked naphthas, as compared to crack- 
ing straight-run naphtha, lies in the fact that no ad- 
ditional treating costs are incurred in the former pro- 
cedure, as the cracked naphtha has to be treated in 
any event. 

So far in the discussion comparisons between op- 
erations have been based principally upon degrada- 
tion. Unit capacity and product quality should also 
be considered. 

Table 6 points out the capacity advantage of the 
once-through coil-and-soaker flows at 800 pounds 


> 
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LEGEND: 
A- NATURAL HEAVY NAPHTHA - RECYCLING- 
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C- CRACKED HEAVY NAPHTHA- ONCE- THROUGH- 
COIL ONLY. 
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FIGURE 4 
Heavy-Naphtha Cracking Change in Volatility of Total 
Distillate with Increased Octane Number 


pressure over the other types of operation on 
straight-run stock. Of the two coil-only flows, the 
high-pressure operation is considerably better from 
the standpoint of feed rate. The re-cycle operations 
are all lower in capacity. The same observations hold 
true for the cracked stocks. The foregoing conclu- 
sions are based on the use of existing equipment for 
naphtha-reforming service. In the design of new 


TABLE 4 
Comparison of Degradation for Coil-Only and Coil-Soaker Operation on Straight-Run Heavy Naphtha 











Coil-Only Straight-Run Naphtha 





Per Cent 
Degradation Per 
Octane-Number 

Improvement 


Octane-Number 
Range 


— 


Coil-and-Soaker Straight-Run Naphtha 


— 





Per Cent 
Degradation 
Per Octane- 

Number 
Improvement 


Octane-Number 
Range 





0.32 
0.40 
0.29 
0.48 
0.44 
0.43 


Rn os ccc od'us ce dieier views ere 
ck ccc teccctscvccvavcecees 
I De oo oc ks cde eset ecseccctscews 
Ec, sc wc wcrc cc cccs cece’ 
ET OD io ca ccc ctccccccevecsee 
a ene 


loviggnad eoateeees 0.40 
Lvsyerpeereee tsve 0.33 
Ree eer eT 0.30 
. ‘/tekedgedeenoneees 0.34 
ae hadGee db EO Ross os 0.31 
Ceegea wane 'snet pes 0.35 


——— 


31.0 to 73.0 . 
31.0 to 
31.0 to 
31.0 to 
31.0 to 
31.0 to 





TABLE 5 
Comparison of Degradation on Cracked and Straight-Run Naphtha Operation 


—_ 
———— 





Cracked Heavy Naphtha 


Straight-Run Heavy Naphtha 


ne 





Per Cent 
Degradation Per 
Octane-Number 

Improvement 


Octane-Number 
Range 


Per Cent 
Degradation Per 
Octane-Number 

Improvement 


Octane-Number 
Range 





52.0 to 80.2 (R) 
52.0 to 81.8 (R) 
52.0 to 70.0 (O) 
52.0 to 80.0 (O) 


(R) Re-cycle operation under-cutting end point. 
(O) Once-through operation. 
*Extrapolated. 


31 to 59.2 (R) 
31 to 60.6 (R) 
31 to 49.0 (O) 
31 to 59 (QO) 
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FIGURE 5 


Heavy-Naphtha Cracking Distillate from Natural Heavy 
Naphtha Once-through Coil-and-Soaker Operation. 


equipment, a coil-only high-pressure flow would 
more than likely be more feasible, since it eliminates 
the expense of a soaker installation. 

The characteristics of the total distillates produced 
in the several types of operation are presented graph- 
ically in Fig. 4. 

The fills of the total naphtha at 212°F. and 284°F. 
are given for the once-through coil-and-soaker opera- 
tion on straight-run heavy naphtha at 800 pounds, 
the re-cycle under-cutting operation on straight-run 
naphtha, and once-through coil-only flow on cracked 
heavy naphtha at 800 pounds pressure. 


The coil-only data on the natural stock and the coil- 
and-soaker data on the cracked-naphtha operation 
were in close agreement with the aforementioned re- 
sults; and, therefore, are not included. The re-cycl- 
ing operation in which octane number was obtained 
by under-cutting end point resulted in a naphtha of 
much greater volatility. For example, the fill of a 
10-octane-number naphtha in Series 3 and 4 was ap- 
proximately 16 per cent, as compared to 24 per cent 
when re-cycling. The only possible economical appli- 
cation of the latter operation would be to a refinery 
situation in which volatility is at a premium. 

Butane production from naphtha cracking in- 
creases with the degree of octane-number improve- 
ment. This production can be absorbed in the gaso- 


line up to a certain point, after which the butane 
must be discarded as fuel. No arbitrary figure for 
butane inclusion in the gasoline can be set, since it 
depends entirely upon the individual refinery sit- 
uation. 

As has been pointed out previously, no attempt 
was made to fractionate the distillate from the once- 
through operation to a specified end point. In Fig. 5 
the naphtha yields, after re-running to 400°F. and 
420°F. end point, are plotted against the octane num- 
ber of the total distillate. This comparison is for 
coil-and-soaker once-through cracking of straight-run 
stocks. A maximum loss of 4 per cent on fresh feed 
occurs when re-running to 420°F., and 8 per cent 
when producing a 400°F. end point by re-distillation. 

At this point it may be well to discuss briefly the 
limitations to operation which were encountered in 
the experimental work. All the runs were made at 
maximum furnace capacity. The re-cycle operation 
on the natural stock in the 940- to 970°F. tempera- 
ture range presented no operating difficulties. Similar 
operation on the cracked stock gave evidence of short 
runs due to release-nozzle coke trouble. This con- 
dition could undoubtedly be overcome by the use of 
a coke drill. 

The once-through coil-and-soaker operation with a 
coke drill presented no difficulties in the 917- to 
980°F. coil-outlet temperature range. Runs of 30 
days are not uncommon. Operation with coil-outlet 
temperature of 980°F. to 995°F. was limited to short 
runs due to soaker coking. The coil-only flow on 
straight-run naphtha required high coil-outlet tem- 
peratures to secure octane-number improvement. Op- 
eration at the higher temperatures was_ seriously 
limited by tube-metal temperatures due to the high 
rates of heat input. 

The once-through operations on cracked naphtha 
were limited to relatively short runs: due to coke for- 
mation. The coil-only flow was hampered by coil 
coking, and the coil-and-soaker operation was char- 
acterized by frequent drilling of the release nozzle. 

Although no attempt.has been made in this report 
to interpret the economic significance of the fore- 
going results, the yields and operating data presented 
are considered adequate for an economic analysis of 
any refinery situation. 


TABLE 6 
Coil Capacity in Barrels Per Day Vs. Octane Number of Total Distillate 








Straight-Run Heavy Naphtha 


Cracked Heavy Naphtha 





—_———, nt 








| 1 3 4 6 8 2 5 7 
Series of Re-cycling Once- Once- 
Run Re-cycling to 400 Through Once- Once- Re-cycling Through Once- 
Desc: tion at 940 Deg. F. Coil-and- Through Through at 930 Coil-and- Through 
Distillate Deg. F. End Point Soaker Coil-Only Coil-Only Deg. F. Soaker Coil-Only 
Octane at at at at at at at at 
N 800 Ib. 800 Ib. 800 Ib. 800 Ib. 250 Ib. 800 Ib. 800 Ib. 800 Ib. 
(Barrels Per Day) 
( 3,100 ney 6,250 5,050 4,300 Fa; oii 
/ 2,650 4,000 6,000 4,700 3,600 6,100 4,800 
/ 2,200 tao 5,750 4,400 2,800 alee Fai. 4,650 
80 1,800 5,500 4,000 sits 2,150 4,500 
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A Modern Experimental 
Cracking Unit 


W. W. GARY and J. T. WARD 
The M. W. Kellogg Company, New York, N. Y. 


OMMERCIAL cracking 
units at the present time 
produce approximately one 
half of the supply of all gas- 
oline consumed, and indications are that future re- 
quirements from this source will be increased. Meth- 
ods of cracking vary with the type of existing equip- 
ment and the processes used. However, within the lim- 
itations of such equipment, considerable variation can 
be obtained in yields and specifications of products. 
It is important, therefore, particularly from the stand- 
point of economy and type of products produced, that 
operating conditions of the cracking unit be capable of 
adjustment to the optimum. Unfortunately, optimum 
conditions of operations are not constant, but are sub- 
ject to change due to variations in cracking-plant 
charges and marketing requirements. The fulfillment 
of the ideal often requires experimental determinations. 
Experimentation with commercial-size equipment 
is generally somewhat handicapped by plant limita- 
tions and the necessity for the refiner to maintain 
certain specific time schedules of production. Also, 
due to the magnitude of operations, such plant tests 
are costly compared with results to be obtained from 
laboratory equipment. A laboratory pilot cracking 
unit presents the ultimate in desirability for experi- 
mental work, provided the data obtainable are repre- 
sentative and sufficiently comprehensive. It may serve 
three purposes, viz.: 

1. Operating control—The acquisition of information 
best to adapt existing commercial equipment to pro- 
duce the maximum quantities of those products 
which can be marketed at the greatest profit. 

2. Research—The development of new and improved 
methods of processing. 

3. Design—The establishment of design information 
for operations on proposed future commercial in- 
stallations. 

Prior to the era of “anti-knock,” a cracking plant 
was appraised principally from the standpoint of 
yield and cost, and the methods of processing were 
comparatively confined. Laboratory cracking meth- 
ods at that time generally consisted of static tests— 
the equipment comprising ‘bombs, which were 
charged with the oil in question and heated to a pre- 
determined bomb pressure... The products from this 
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operation were then fraction- 
ated—eliminating gas, gaso- 
line, and tar; and the remain- 
ing re-cycle fractions were re- 
charged and again subjected to treatment. When com- 
mercially operating at high pressures and moderate tem- 
peratures, where yields were the only consideration, 
this method of procedure yielded data for rough ap- 
proximations through extrapolation to ultimate prod- 
ucts. But, as refining methods progressed and the pro- 
duction of anti-knock gasoline became a subject of 
prime importance, these crude methods were found to 
be very misleading and even non-indicative of plant- 
scale results. 

It was soon found that development of new labora- 
tory apparatus was necessary, and that laboratory 
equipment—to be a reliable source of information— 
must necessarily involve the use of continuously-op- 
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erating miniature pilot plants which duplicate as _ 


closely as possible the essential conditions main- 
tained in a large commercial unit; i.e., pressures, 
soaking times, temperatures, and fractionation. 
Laboratory experimental cracking units were built 
by certain of the oil refining companies; but little 
information as to their construction, or regarding 
the reliability of the results obtained, became avail- 
able. As a ‘manufacturer and builder of cracking 
equipment, The M. W. Kellogg Company, at an early 
date found it desirable and necessary to develop pilot 
plants in which all of the required cracking opera- 
tions could be carried out in a representative manner. 
During this period The Texas Company made avail- 
able its experience with an autoclave type of pilot 
plant. The Standard Oil Company of Indiana de- 
veloped a continuous-flow laboratory unit, certain 
features of which were adopted by the Kellogg com- 
pany and contributed materially to the success of 
this type of apparatus. Certain of these ideas and 
many developed by The M. W. Kellogg Company 
from preceding models have been combined in the 
design and operation of the pilot plants herein de- 
scribed. 
WHAT CAN BE ACCOMPLISHED 
The laboratory of the Kellogg company has two 
complete miniature plants. Each of these units has 
been continually and progressively changed: first, 
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to cope with the trend of the industry; and, second, 
to incorporate features resulting from field and lab- 
oratory research. A degree of refinement has been 
reached wherein practically all commercial types of 
cracking processes may be duplicated with a range of 
flexibility even surpassing that possible in field prac- 
tice. The units produce finished products which are 
constantly controlled to the proper specifications. 

Each pilot cracking plant consists of four separate 
cracking zones. These zones are so constructed that 
temperature gradients, pressures, and reacting vol- 
umes may be varied to meet arbitrary requirements. 
All zones, if so desired, may be operated simultane- 
ously—permitting, for example, viscosity breaking, 
naphtha reforming, vapor-phase and high-pressure 
cracking as concurrent operations. When a multi- 
plicity of streams is in operation, the proper re-cycle 
charges are fractionated within the tower equip- 
ment, and are continuously returned to their optimum 
cracking zones. 

Researches on “combination” cracking have been 
possible on these pilot plants—establishing ultimate 
yields, time-temperature relationships, and product 
characteristics (including anti-knock). Comparable 
results would have been impossible by separate op- 
erations, due to the fact that the various furnace 
charging stocks for a given cracking zone may have 
continuous source from products of any or all other 
cracking zones, such stocks being in definite propor- 
tion to a given virgin charge. 

A feature of the equipment includes a continuous 
stabilizer for the gasoline produced. Efforts of stabil- 
ization on ultimate gasoline yields and octane value 
can be accurately determined, together with changes 
in gasoline volatility under varying cracking condi- 
tions. Volatility has recently become of more im- 
portance in: the industry owing to the winter and 
summer grades of commercial gasolines which are 
marketed. 

Tar specifications are also an item of control. It is 
occasionally desirable for a refiner to produce a high- 
melting-point pitch during certain periods of market- 
ing conditions to decrease the yields of low-value 
products. When so doing, the effects on plant ca- 
pacities, coking characteristics of charge, and anti- 
knock value of product govern the degree of such 
variation from normal practices. On the other hand, 
it may be desirable for the refiner to control the 
cracking conditions to permit the manufacture of fuel 
oil of the lowest economical pour test; and, by re- 
search on the pilot plant, optimum conditions can 
be determined for producing the most salable prod- 
ucts from any given charge. Thus, the pilot plant 
Plays an important part in predicting operations on 
unknown stocks, and its operation must be sufficient- 
ly flexible to meet widely different operating condi- 
tions. 

It might at first be concluded that “multiple- 
stream operation” would not permit inspection of 
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the products from the separate zones. However, this 
is not the case. Adequate intermediate-point sampling 
devices are provided; so that the individual charges 
and products may be examined at will, and the 
proper processing control maintained. 

Generally speaking, laboratory experimental equip- 
ment, especially at high temperatures, is subject to 
greater radiation-heat losses than are encountered in 
plant experience. When fractionation and liquid- 
vapor equilibrium conditions are of importance, such 
as in a cracking plant, special precautions are neces- 


‘sary to prevent these heat losses in small equipment. 


For this reason the pilot plants are equipped with 
electrical windings for adiabatic control, and in all 
cracking zones skin temperatures are observed and 
recorded. ‘This was found necessary particularly 
with operations involving sgaking drums, where nor- 
mal plant heat losses must be paralleled in experi- 
mental equipment more correctly to duplicate soak- 
ing conditions. Additional control is afforded by the 
use of electrical heating units in the cracking zones. 
Records of the power inputs to these zones have 
greatly increased existing knowledge of “heats of 
cracking.” 

The flexibility of these pilot plants may be visual- 
ized from the range of operating conditions afforded. 
The units are capable of pressures from atmospheric 
to 5000 pounds per square inch. Temperatures as 
high as 1250°F. can be maintained with special addi- 
tional provisions for going to 1600°F. on particular 
apparatus. Soaking times are practically unlimited, 
permitting cracking times of from a fraction of a 
second to as high as 30 minutes. When operation is 
to be accomplished by coil and drum, chambers of 
any desired dimensions and volumes may be in- 
stalled. 

A plot plan of one of the pilot cracking units is shown 
in Figure 1. An important feature considered in the 
original layout of this unit was the arrangement of 
equipment to permit access to all parts, and yet pro- 
vide for short transfer lines from the cracking zones 
to the tower equipment. This is shown by the cen- 
tralizing of zone outlets close to the evaporator, 
whether from drums or coils. 

The fresh-feed and re-cycle-charge tanks, 1, are 
positioned at a proper elevation upon a platform. 
This elevated position provides for adequate pump 
suction and easier observation by the still operators. 
The bottom outlets from these charge tanks lead to 
separate charging pumps of variable capacity. All 
pump discharges are piped to a centralized point, 
indicated in the figure by 2. From this point the 
charge lines lead to each of the numerous cracking 
zones. This arrangement permits changing the flow 
from any charge tank to any cracking zone merely 
by providing the proper jump-over connection. 

’ Each cracking-zone inlet leads from a gas-fired 
preheater which discharges into the main cracking 
coils. These preheaters heat the incoming charges 


213 











to temperatures up to 800°F. or less. The preheater 
coils which are made of three eighths-inch inside di- 
ameter extra heavy tubing are immersed in circular 
lead baths to avoid over-heating and provide uniform 
heat application. 

The cracking coils for the various zones consist of 
a series of sections, each section being provided with 
a separate lead bath. The lead baths are individually 
heated and heavily lagged. Each bath is provided 
with thermocouples for both the oil and the lead. 
The coils vary in diameter from one sixteenth-inch 
to three eighths-inch inside diameter, and are of steel 
or alloy tubing. Several coils of different dimensions 
are installed in each zone, allowing a selection of 
volume capacity per unit temperature gradient. All 
coils are accurately calibrated for volumes, and tem- 
perature curves have been established for each sec- 
tion under widely different operating conditions. 

Temperatures of the baths are maintained elec- 
trically with immersion heaters controlled by rheo- 
stats, centralized on the operating panel board. The 
oil undergoing cracking is heated according to a de- 
sired temperature gradient with the proper volume 
relationships as provided or proposed in an existing 
or contemplated commercial unit. 

The electrical energy required for temperature 
maintenance is recorded for each bath which, when 
properly evaluated against blank determinations, yields 
information on total heats and heats of cracking. 
Zones 8 and 4 are employed for coil cracking, while 


different volumes. As previously stated, additicnal 
drums of various shapes and volumes are provided 
which can be inserted in place of those shown when 
desired. 

The drums are also immersed in lead baths, and 
this affords knowledge of skin temperatures and 
adiabatic control. These baths are also heated elec- 
trically, and are arranged in such a manner that tem- 
perature gradients through the drum, comparable to 
commercial practice, may be maintained. 

Each cracking zone outlet is provided with a back 
pressure throttle valve—thereby allowing variable 
pressure control on each zone. 

The evaporator, 7, may be operated under pres- 
sures from atmospheric to 500 pounds. Closed-coil 
reflux is provided at the top of the tower, below 
which are baffles. A gage glass is used for liquid 
level control. The various transfer lines leading to 
and from the evaporator and the tower itself are 
adiabatically wound. 

The flash tower, 8, is of similar construction to 
the evaporator. The bottoms of the towers, 7 and 8, 
have removable plates made tight by means of 
tongue-and-groove companion flanges, using a copper 
gasket. The bottom flange contains a lead cell, 
equipped with a thermowell to permit heating the 
base to a known skin temperature. 

The overhead vapors from the evaporator, 7, and 
from the flash tower, 8, pass through towers serv- 































































































































































































































































































RCCEIVE ENS ithe - 
z 
GASOLINE RECEIVER. J 3 
SOAKING DRUM ne vacuuy 4. oe 
| er (Oo. pe—Pitcr sy 
om aw, 3 
+) ORUMS IN LEAD BATHS. | EVAPORATOR. * _ 
se y] 4 abe 
= L 25 ‘ 2 = 4. ESAS ag hace ontonn 
¥ = ~ SOARING ORUM aa .- 8. TOWER | 
° — = FLAS 
N — } | safe. Tower 
> <> ey Me GAS Ce 
° ° , < METER 
Zz] ff | = q Wi ‘ 
x ——! oo} [—— | = ; 
2} = 2) = =\ - s— | 
— =| — zB PARTIAL CONDSA 
x —_— = —— 
= y) i ia — } — 
— a i o| |=—l2| Partial > iQ. 
° N = . COND: -_ <= 
- z y| _s . f 
' > = 2 ° ~| N 
3) |= | | == s i! .! Sou 
oe iss «| (= 2) i=l? i — ‘ 
| (== | = ¥) ==) = ° | 
= 3} I | 2} (EI = 
eae so} ila — | 
| “a be S = ? 
| = || « oNre: 
= —— N 
== [i ifr » | { ht 
== — | [= } 
5 => — : @ 
O ! — = 
= 2 = 
| L 
rc) @'0 Reflux. 
= 2) (oS) | § 2 TAN 
GAS FIRED = 5 = ag = 
PREATERS ~ — <)| s°z 
=—— « —- S$ 
<= oa | 8 
a ABE eve 
: = 
al or 
o—— “il —— CHARGING PUMPS 
— — 
= = PLOT PLAN 
O= = 
= PILOT 
GAS FIRED CRACKING UNIT. 
PREHEATERS 
————— 
































FIGURE 1 
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zones 5 and 6 are provided with soaking drums of 
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ing as partial condensers (9 and 10). These towers 
have closed coil reflux, and are packed with Ascoloy- 
Lessig rings. These fractionators permit the separa- 
tion of clean and dirty re-cycle stocks, and in cer- 
tain cases are also used for fresh-feed fractionating 
to produce distilled light colored furnace charges. 
Stocks suitable for severe or mild cracking conditions 
are thus obtained. 

The bubble tower, 11, is also a packed column with 
reflux control similar to that of the partial con- 
densers. From the top of the bubble tower, gas and 
gasoline, the latter of desired end point, pass to the 
condenser, 12, and thence to the gasoline receiver, 
18, and stabilizer, 14. The wet gas passes from the 
top of the gasoline receiver into the bottom of the 
stabilizer, which is a refrigerated column. The con- 
densibles from the bottom of the refrigerated column 
trap back into the gasoline receiver continuously, and 
are partially reboiled—setting up reflux in the re- 
frigerated column. Dry gas issues from the top of 
the column and passes to a gas meter, 15. Control of 
the refrigerated column and reboiling temperature 
permits the production of stabilized gasoline of the 
desired Reid vapor pressure. 

The bottoms from the two partial condensers and 
bubble tower flow to the respective charge tanks; 
and the pumping rates from these tanks and either 
the charge rate or cracking conditions are so adjusted 
as to maintain constant levels. 

All operations upon the pilot plants are calculated 
for a weight balance upon a material input basis, the 
charges and products being accurately determined. 
In this manner losses comparable to those in a com- 
mercial operation are included. The average run is 
usually within two per cent to three per cent of the 
theoretical. Initial “come-up” times of from 12 to 24 
hours, wherein recycle and stream gravities are 
changing, are not included in the yield calculations, 
which only cover periods when the system is operat- 
ing at uniform conditions. 

To illustrate a “combination” cracking operation 
and typical information available from such a pilot 
plant, the following results obtained when process- 
ing a Mid-Continent crude are appended. 

The crude as received had the following distilla- 


tion : 

RED. 1, We eis ap ds Ong h Rees oe bdshancs eaekis 35.6 

Distillation, °F.: 
T nite): Par OOM ss 5 a5 6 kk v voice 6s 05 0 cena 192 
5 pert GO BOE hosed io cepacia veewinasaeus 250 
10 per CUE SUE 5S Sidine.s és Fcke sds bho ss cee 280 
20 pet CORE DOME: a5 .05 otk sh hide Se seetatesa wen 348 
30 Der COME TIDE ei ois 5 hb saga eeeepeees 411 
40 pee COME BRE iid og bi 08 Es hehe eset 482 
50 pei CRE NOR soo vc> siden eh obs cakins ounwon 562 
60. POF COME MMI oS is aa bs 50s hw hice'g cas mw BE 629 
10 pet: CORE NE ak 65s Aida kienke dekses eco 662 
80. pte NE BNE ak iS) cape sn dnon thease iene 690 

cracked 


It was pipe-stilled in auxiliary equipment to prepare . 
the various charges for the cracking unit, and yields‘, 
from this preliminary operation were’as follows: 
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FIGURE 3 
(Per Cent) 
Light straight-run gasoline ................4. 15.0 
Heavy nagntia .. oo eas Sa eee 15.0 
Light: 988-00 oc iccsis desks bck eee eee 12.0 
Reduced Crude. oie ea a eee ee 58.0 
100.0 


The light straight-run gasoline from the above opera- 
tion had an octane number of 62, and was reserved 
for final gasoline blending with the gasoline from the 
cracking unit; while the heavy naphtha, light gas oil, 
and reduced crude were charged to the unit in propor- 
tion to their yields from the crude. The inspections of 
these stocks are tabulated in Table 1. 


TABLE 1 
Inspections of Pilot-Plant Charges 








Straight Run Heavy Light Reduced 
Gasoline Naphtha~ Gas Oil Crude 
Conde, per Gent 05 sissy ce 0-5 15-30. 30-42 42-100 
Goalies ARE. os ccicseee 69.2 47.9 40.9 25.5 
Distillation, °F.: 
Initial boiling point .. 112 314 401 490 
20 per cent point .... 165 335 429 604 
50 per cent point .... 199 354 448 686 
90 per cent point .... 250 398 494 Cracked 
Eid OGM... hin eos 290 430 537 
Recovery, per cent ... 97 98 98 
Octane No. (C.F.R.)...... 62 





The operating flow diagram is shown schematically 
in Figure 2, and the operating temperatures and pres- 
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sures in Table 2. A tabulation of the cracks per pass 
of the various zones, the yields and weight balance, is 
shown in Table 3. 


TABLE 3 
Yields 
(Based on Pilot-Plant Charge) 































































































































To visualize more readily the continuity of opera- (Per Ce: ) 
tions, Figure 3 shows processing from the crude to the Stabilized cracked gasoline ..........++++++. 66.67 
products. Table 4 includes inspections of products. ty eh ee ME oss oot whee ome ke we Ra eA bar 
MN a > Sok al ee Rix areraels wine & aieeOk peed esa baie Ae 08 
NG OS ME is o's ios 0d oR E Ow 9.42 
TABLE 2 me eS POUT TET TTEUE TCR TT ET EE eee 97.1 
Operating Conditions Octane Numbers (C.F.R.) (No. 
Viscosity-breaker gasoline .............. 73.0 
Pressures (Pounds) Heavy-naphtha converter gasoline ...... 74.5 
I IN sg van da cis disip's.0c4 veseseces'e 250 ee ee gasoline... ae 
Vapor-phase cracking coils ...............5- 250 Total stabilised Ps ag “ARO Oe SBR EFA 740 T 
Heavy-naphtha converter ...............s02: 750 otal stabilized gasoline .........+-+.++- , 
EE eG ds ae ac Adewdepihedssoesceeens’s 150 (Based on Crude) witl 
Temperatures (oil outlet) (Deg. F.) Total stabilized gasoline coer rece rer eeccsese 71.70 ing 
Viscosity breaker a ele Sot WEIN - 0 i v's gore aricia dF oes Kem node eee ig 
OE ee ee ae 350 Beier tps cage saacre ss tre stance treet es 8.01 
SSO i a ree 800 satan trout) andes che aetglatak ioihd tte ee. mot 
ELS eo dainigls 9.4149 ub 3:04.00 to 68 we 868 ; — = P 
a c's 868 * Part of the excess gas oil would be used for diluting the tar to 
~ . bunker ‘“‘C”’: viscosity, or for sale directly, or would be returned to the " 
E ae. ee eee tere teen eee ee eee eens 868 unit for cracking. yeal 
Vapor-phase section TABLE 4 of : 
RE INT AR ORO Sa a a ae 925 ‘ : 
kins cave on ceca sean ee 933 Rengeaiiane Se: rene a= octa 
CERIN CEG ew ccc tc ece esses 904 Stabilized Total  Bubble- as n 
Temperature (oil outlet) (Deg. F.) —_ —s a Tar oils 
Heavy-naphtha converter —— sith 
a ae EPR TS a a 962 Gravity, A.P.I. .......... 59.0 60.6 28.8 3.0 wit 
ee RIE SO S205 eae 962 Distillation, deg. F.: It 
Evaporator Initial boiling point .. 85 88 375 br é 
NG Aen Dena R Galak vc os sesees deve 710 20 per cent point .... 168 163 442 ae ot s 
EPEAT eee 757 50 per cent point .... 265 240 477 as fron 
i ee ree wa a bc: 04 9.8 daek # elaele 788 90 per cent point .... 358 350 604 Be 99: 
Flash tower Rad Oe ain vas os 378 376 666 a 1939 
arena nS a 4na Ks 6Kh4 06 cod noes caes 710 Recovery, per cent... 97.5 98 97.5 ia dav 
IIE CAR gee i kk. laced 0 oes 770 Octane No. (C.F.R.)...... 75.5 74 et ory 1 
Bubble tower proc 
Top i) are Mai in eke ds bg Swine ee o6. eb 608 65 260 * Blend of cracked and light straight-run gasoline. 
— + Re-cycle to vapor-phase furnace. 
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Cracking Light and Heavy Oils 


GUSTAV EGLOFF and EDWIN F. NELSON 


Universal Oil Products Company, Research Laboratories, 
Riverside, Illinois 


HE demand for octane 

numbers is still growing, 
with the result that the crack- 
ing of light and heavy oils 
is increasing to meet the demand for anti-knock 
motor fuel. 

Progress in the art of cracking during the past few 
years has been especially marked by the conversion 
of straight-run gasolines and naphthas into high- 
octane gasolines, due to their original unsuitability 
as motor fuel in modern cars. The cracking of heavy 
oils into high-octane gasoline has also kept pace 
with the needs of the time. 

It is interesting to compare the percentage yields 
of straight-run gasoline versus the cracked product 
from crude oil produced during the years 1918 to 
1933 in the United States, which indicates that the 
day may come when practically all gasoline will be 
processed to improve its anti-knock properties. 
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TABLE 1 
Percentage Yields Straight-Run Versus Cracked Gasoline 











Total Cracked Straight-Run 
Gasoline Gasoline Gasoline 

(Per Cent (Per Cent of (Per Cent of 
Yield from Total Total 

Year Crude Oil) Gasoline) Gasoline) 
NE oa ee is oe 8 6A 26.1 10.0 90.0 
Re ar aes -* 26.1 10.5 89.5 
BI ge acura Diond <auacl gliv gt oe 12.9 87.1 
SE. as daeheaw sod cone ee 16.3 83.7 
SS cae seat yun sea ee 20.8 79.2 
1923 (ia Siw nee otek ta a ae 19.4 80.6 
— RS Seer 18.8 81.2 
FERS Oo 26.4 73.6 
Se: :, CaaeeOn Wee s iene 31.2 31.2 68.8 
Se. {, ielkeaba ues bhaiee 30.6 30.6 69.4 
Me. .Qee ateatetoda:< «5 ae $2.9 67.5 
RRR a ee 33.0 33.0 67.0 
it... -ateseeean shea os 38.0 38.0 62.0 
a. :kikiseaiteanowas 40.3 40.3 59.7 
BE :. ‘sycpeme baie. 5% 42.8 42.8 57.2 
1933 (January-February) 44.5 53.3 46.7 


—_—. 
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The cracking results on various stocks are reported 
under the following divisions: 


1. Straight-run gasoline and naphtha 
2. Gas oil 

3. Fuel oil 

. Light and heavy oil 


CRACKING STRAIGHT-RUN GASOLINE AND 
NAPHTHA 
_ Competitive conditions are forcing the industry to 
increase the octane number of gasolines, which neces- 
Sitates the cracking of straight-run gasoline and 
naphtha relatively low in octane values. 
Eccnomically, the processing of these stocks ap- 
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pears, under certain condi- 

MAY 17-19, 1933 tions, to be unwarranted; for 

one starts with a gasoline 

having satisfactory properties 

in all respects except octane rating and incurs the ex- 

pense of a cracking operation, plus loss of gasoline. 

Yet, without cracking, many of the gasolines distilled 

from crude oil are unsalable or are sold as third-grade 

products. With a number of crude oils it is more eco- 

nomic to distill out a low-boiling fraction and crack 

the naphtha instead of reforming the entire gasoline. 

In certain cases it is necessary to process the gasoline 

in its entirety, due to the fact that all fractions thereof 
are of low octane rating. 

It is interesting to point out that, in processing 
high-sulfur gasolines, reforming (or cracking) re- 
duces the sulfur content of the gasoline substantially. 
In reforming a West Texas gasoline containing 0.19 
per cent sulfur, the product of 76 octane number had 
a sulfur content of 0.07 per cent. 

A number of refiners who are reforming gasolines 
do not refine the product beyond the addition of an 
inhibitor to keep the gum down, with or without the 
use of a dye to color the finished gasoline. 

Although the processing of straight-run gasoline 
and naphtha on a “once-through” cracking basis un- 
der temperatures to 1000°F. and pressures to 750 
pounds on the heating coil have been satisfactory in 
producing high-octane gasoline, it is thought that in 
view of the limited flexibility of a unit without a re- 
action chamber provision should be made in the de- 
sign for a reaction chamber, so that, if found neces- 
sary, at a later date, hot-oil pumps and auxiliary 
equipment for the re-cycle operation may be installed 
to process any type of charging stock. 

Cracking tests were conducted on Pennsylvania, 
Mid-Continent, and mixtures of Mid-Continent and 
West Texas gasolines and naphthas, and also Joiner 
(Texas), and East and West Texas gasolines, the 
results of which are shown in Tables 2 and 3. 


The results of cracking Mid-Continent and West 
Texas gasolines and naphthas therefrom are reported 
in Table 3, which include the blending of the light 
gasoline fraction, distilled from the whole with the 
product from naphtha reforming. On the basis of 
these experiments, there seems to be no particular 
advantage, as far as yield and octane number of the 
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TABLE 2 


Gasoline and Naphtha Cracking Stocks 
ANALYSIS OF CHARGING STOCKS 
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EE a iets bbe ks sb ab ved cece eeeseccceces Pennsylvania Pennsylvania Joiner and Joiner and East and 
East Texas East Texas West Texas 
ME iweb tre dh oese ccsecgevetsvcccacce Straight-Run Straight-Run Straight-Run Straight-Run Straight-Run 
Gasoline Naphtha Gasoline Gasoline Gasoline 
I ME Bis seer cicccececceseidaceeses 64.6 54.9 58.7 58.7 61.3 
A.S.T.M. distillation, in deg. F.: 
IE TRGIING, 5 oo soc av ace neice ce ccce 106 180 124 124 93 
DIONNE MID og acigs cc cesvccnseveccecs 154 248 174 174 146 
I MMIC 5s bs cs be bebe sesene cs 186 264 196 196 180 
UE eet hc ices nebecccsvccccs 242 ; 299 255 255 248 
RE Mg os cd cic bc ciciceacsccesese 328 366 356 356 348 
EE ey Ohl eee Loew tie dc ceed nese 386 414 410 410 401 
ne ek as ka b's 0 dd cece ee ee cs awa ee 0.02 0.02 0.16 
Ce i EO, FOSCAICH) oo coc ccc ceccce 50 31 56 56 59 
ANALYSIS OF CRACKED GASOLINE 
REESE 63.6 58.1 58.8 60.6 61.0 
A.S.T.M. distillation, in deg. F.: 
I as ona cces secede sessce 94 100 116 93 91 
I ds cick bac paeccccssesce 121 165 157 158 139 
SSSI ELIE POPPI EEE 144 202 185 183 165 
aaa cigcccecesvece 216 263 247 241 235 
EE Ns ve vaccc ve wens scescces 327 345 347 346 337 
ee  ekias Fas awn bbs es occecs 378 375 379 375 389 
EES 0.01 0.02 0.02 0.02 0.09 
Octane No. (C.F.R. research)................ 75 76 75 71 73 
OPERATING CONDITIONS 
ES Oi os pe cccccc access 400 500 500 500 450 
UPON. GOR, Fo. ccc cc cc cc cccccccese 1,000 950 950 950 995 
YIELDS PER CENT BY VOLUME OF CHARGE 
I 5 iv wale bdlcses Ete kb esos occ 76.7 73.5 84.4 88.1 85.8 
ec ss sd weweia cone hes soeeee 1.4 10.1 1.0 2.7 0.0 
ead oda Gils pe ey e'es cocccce 21.9 16.4 14.6 9.2 15.6 
cee, ae. oc. per DDI. of charg@e............0 0006 704 560 403 244 400 
TABLE 3 
Gasoline and Naphtha Cracking Stocks 
ANALYSIS OF CHARGING STOCKS 
ad ko dtchins as 0% 06 vavseeieececes Mid Mid West Texas West Texas 
Continent Continent 
Ee Cea da ds caNarcaccessccccece Gasoline Naphtha Gasoline Naphtha 
(300-Deg.-F. (260-Deg.-F. 
End-Point End-Point 
Cut Cut 
Removed) Removed) 
es. ob nc cc acccceaccesss 59.8 6. 58.1 51.5 
A.S.T.M. distillation, in deg. F.: 
I I. os 56 6 6 o'sc. canes ce cece 115 222 95 220 
eg ss 6 onde ccc ccs ctccee 177 263 160 261 
ng eS ences ccceecccces 213 277 200 280 
a 277 309 274 312 
SE DOU. casccccccccs cc ccsccees 347 353 364 370 
EI as cue céeccecedcwe 383 385 392 410 
ee ec celaesecocecccees 0.02 0.02 0.18 0.19 
Te eis s Ce eed Geacadb ds ou decececs 42 34 61 52 
ANALYSIS OF CRACKED GASOLINE 
Gasoline Gasoline 
(Blending of (Blending of 
Light Cut Light Cut 
with with 
Reformed Reformed 
Naphtha at a 5) at 
: Left) eft 
ESE 
A.S.T.M. distillation, in deg. F.: = _ = _ 7 stad 
SeenON OUT DOMME... g .... ccc cc escccces 104 91 90 99 96 108 
10 per cent point...........cecsececeeees 154 164 138 147 172 150 
2D per Cent POint..........ceeecccccccees 186 204 167 180 218 179 
Se eS eee eee 255 280 236 257 282 248 
Oe DOF CORE POIME. 00. ice cc ce isceessccccs 346 358 334 370 362 370 
Ee a ehh occas ceneds-sees bene 376 382 366 400 396 392 
SEE 0.01 0.02 prs 0.05 0.07 0.08 
I gk aes on os eu nn bees seven sdes coc 70 75 69 78 78 77 
OPERATING CONDITIONS 
I ee oN ee ewev ees 500 500 750 750 
SSSR org een een ‘975 1,000 on 950 950 nee 
Per Cent by Per Cent by 
Yields, Per Cent by Volume of Yields, Per Cent by Volume of 
Volume of Charge Entire Volume of Charge Entire 
4 G ai . Gasoline ¢ —~ . Gasoline 
SEER TREES Ea 82.3 75.5 81.6 87.4 80.4 86.2 
A a Ol a icnaiue #ebe 1.2 2.5 ae 2.0 5.9 Ba 
ee ek Ce aeee 16.5 22.0 10.6 13.7 
GOs Wid bale dias de 395 781 342 451 
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TABLE 4 


Gas-Oil Cracking 
ANALYSIS OF CHARGING STOCKS 


MERC 5 pRéAw 4 kpvewasd DESH AN DREN Cemee Re Men Pennsylvania Mid East : : ‘ 
Continent Texas Coastal California California 
hy A Rs 0d asc aM vbue's c's gkeananer 38.8 35.3 32.0 28.5 34.5 26.1 
AS.T.M. distillation, in deg. F.: - 
Serithe) WORT PONE 6 6 osc ce cccc cece cdcvcce 380 448 482 428 460 496 
Oe Cll QUE I is 060d dca e onewlpdmenae 494 488 522 468 484 551 
er OP BI WOR bis <n n « bide dniw aan deed ualks 554 504 540 486 495 592 
Pk SAPS pe eye eee 628 546 610 532 525 675 
et O00 I ga wn vkd hse holed Wea xe 718 664 tis 640 620 753 
I II a ee eet al aa 760 731 at 688 690 760-+- 
eres Oe GF oie ic ce Sens ciccade ev eweds 4.5 0.0 0.0 1.5 0.0 0.0 
OCS ME UE sk oos ca Cowes ouadus baw 26.0 64.0 38.0 68.0 77.5 15.0 
Se WOE. UMC scale asd'p'e pik 6 bein nae ne ties vais 0.05 0.32 0.23 0.1 0.59 0.99 
OPERATING CONDITIONS 
eres, Uh: Wie OE: OE sans 5a kaeaseeoeees ke 350 350 350 400 350 350 
ERD, GUM: Diaiecs is a4 disk na nchwniedne 950 965 950 950 950 950 
YIELDS, PER CENT BY VOLUME OF CHARGE 
PO... 5i0p teks cede denensunte 70.5 65.2 61.8 63.8 70.8 61.3 
CL 2 dns aig ware ea Eb ecb AkSe Aiko ae 11.0 15.1 22.0 18.3 15.9 29.0 
EE Oo 5 sek acta Aaa wid had wee eae . 18.5 19.7 16.2 17.9 13.3 9.7 
Gas, cu. ft, per bbl. of charge................ 460 698 640 796 487 520 
ANALYSIS OF PRODUCTS 
CRACKED GASOLINE 
Ss GRE: BP Biccnscg sasievercacecedunmas 62.2 61.0 60.5 52.8 57.9 55.6 
NE Ca i) pak Boo 440ec0wekan 0.02 ‘sane 0.10 0.05 0.24 ar 
AS.T.M. distillation, in deg. F.: 
i) i Ls oaccecedevcoed ee Fo 88 84 86 97 88 92 
i os a wknbes donde 175 166 169 181 » 175 186 
et EE EL oon cased dcccesacsounns 259 252 252 272 274 283 
i UG... sc ccticccceceecesense 357 360 376 377 385 408 
nis 6 inidh hnwekeaaeneein 376 392 396 401 401 429 
Octane No. (C.F.R. research)...........0060 76° 80 75 90 77 79 
CRACKED RESIDUUM 
oe ees Lida aoa g aeike tale 7.3 7.0 3.6 —1.5 0.1 4.4 
Basic sediment and water, per cent.......... 0.3 0.3 0.4 0.6 0.6 0.4 
Viscosity, Saybolt Universal, at 122 deg. F.... 54 18 47 218 80 92 
Flash point (Cleveland open cup)............ 235 200 225 215 223 275 
Fire point (Cleveland open cup)............ 295 255 285 250 260 330 
Flash point (Pensky-Martens)............... 150 or 160 205 165 200 
I, se As as ada ah aoe —0 —0 25 50 15 35 
AST.M. distillation, in deg. F.: 
meitial boilime SOMME. ........ccccsccccces 436 376 468 450 444 495 
UPCCNOA BE Ds k iS kaic's dceacuccwaldess 9.0 31.1 14.5 20.5 29.0 5.0 
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gasolines are concerned, whether the straight-run 
gasolines or the naphthas are cracked separately or 
not. 

When producing gasoline by blending the re- 
formed naphtha product with the light ends of the 
‘traight-run gasoline from which the naphtha was 
derived, the octane number of the final gasoline is a 
function of the amount of naphtha reformed. 

As the per cent of naphtha which must be reformed 
loobtain a given octane number increases, a point is 
reached where it is more economic to process the en- 
lire gasoline, rather than go to the expense of frac- 
lonating out a small percentage of light fractions. 


CRACKING GAS OILS 

Some refiners produce gas oil as a by-product of 
their refinery operation, whereas others produce it to 
Provide charging stock for their cracking units. Gas 
ls are excellent stocks for conversion into motor 
fuel of hich octane value. 

A series of cracking runs made on gas oils, derived 
fm Pennsylvania, Mid-Continent, East Texas, 
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Coastal, and California crude oils yielded gasolines 
having octane numbers ranging from 74 to 90, with 
yields from 61 per cent to 71 per cent of the charging 
stocks. : 

In general, it has been observed that under similar 
conditions the source of charging stock has a direct 
bearing upon the octane number of the cracked gaso- 
line. However, gasolines of equal octane number can 
be produced from any stock under proper operating 
conditions. 

The cracking results relating to the various gas oil 
stocks are shown in Table 4. 

FUEL-OIL CRACKING 

Fuel oils from various crudes have been processed 
not only to produce high-octane gasoline, but also 
residues which meet or better bunker “C” specifica- 
tions. 

As far as coke formation is concerned, fuel-oil 
charging stocks are often considered more difficult 
to process than gasoline, naphtha or gas oil. How- 
ever, a combination of correct principles, good de- 
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TABLE 5 


Fuel-Oil Cracking 
ANALYSIS OF CHARGING STOCKS 


SE Seti hie ends SCALES HON aa eK CeRCR OR ASS Mid Kentucky Montana New Mexico California 
Continent (Kevin Hobbs (Santa Fe 
Sunburst) Springs) California 
RE NS i ug bg dees cseeetst sees 25.3 23.4 27.3 27.8 19.8 17.8 
A.S.T.M. distillation, in deg. F.: ‘ 
I TINO oo og bd ek os a pine bees as 553 474 510 230 462 42) 
as Sain Pbinso-cipobs canes Fy 544 556 343 592 561 
ETE, ETE TOE eas 588 571 400 644 623 
NG as pia teens ence ne oeeeee 700 688 610 608 697 689 
IE on on oc gtd bead cevsvcwpacs ale 734 718 ‘> Wes * 
I eh ba bas 6.0 bo DRE Ks he we ndsose ve 744 sare ae -~ 
ee ech heehee rcevdse’s s 0.0 0.6 25.5 0.0 Trace 
EMME Es 4 bce) g o ad'o Sc ke b's cee eee es Awa 17.0 21.5 44.5 8.0 12.0 
OPERATING CONDITIONS 3 
MS 5 as bcs bu svsseesen's 250 265 300 350 250 250 
as. Sct es chamawees 915 900 950 935 929 890 
YIELDS, PER CENT BY VOLUME OF CHARGE : 
Eon gion ck bu Su cawhss née ces 51.2 55.1 60.2 63.3 40.7 38.9 
ee ash aes wd wae e DEMO mL Hg Oe 80 41.8 40.9 29.1 29.2 53.2 58.1 
i oo sins nhac hs cewees se 7.0 4.0 10.7 7.5 6.1 3.0 
ea ont, DOF BOL Of Charge................ 309 298 505 391 312 290 
ANALYSIS OF PRODUCTS 
CRACKED GASOLINE 
cc cic cccccecece 61.0 58.3 57.1 56.0 58.1 59.0 
A.S.T.M. distillation, in deg. F.: ' 
I Mn ic ccc ce sceccvevesse 82 86 96 99 102 94 
ee 135 147 138 160 132 141 
ES 172 187 175 201 186 185 
SMM NON sc 5 ksi pbc cccccedechies 266 285 275 284 276 268 
FCO? ee 372 378 390 370 388 353 
TG dea Sock tiey dcneese sus se 396 392 402 401 408 372 
EEE ne ee 72.0 76 81 76 75 79 
RESIDUUM 
ES EE ee 9.5 9.1 3.6 3.7 8.3 8.9 
Basic sediment and water, per cent.......... 0.9 0.5 0.2 0.4 0.9 0.9 
Viscosity, Saybolt Universal, at 122 deg. F..... 180 103 38 243 166 168 
Flash point (Cleveland open cup)............ 4 260 245 205 280 245 
Fire point (Cleveland open cup)............. 7 345 295 320 360 325 
Flash point (Pensky-Martens)............... oma 220 175 195 225 205 
Nv bs oe'ck cc c6 aces secsscce 0 28 —) 50 45 35 
A.S.T.M. distillation, in deg. F.: 
Initial boiling point, deg. F.............. 458 454 437 452 430 
9.0 16.5 0 12.0 


OE | re eee ree 


sign, and proper operation makes possible long runs 
producing high-octane gasoline from heavy oils. 

In addition, by cracking fuel oil, either topped or 
reduced crude, in its entirety, the cost of distilling 
out the gas-oil fraction is eliminated. As an illustra- 
tion, a unit processing over 4200 barrels a day of 25.3 
gravity Mid-Continent fuel oil produced during 27.5 
continuous days (total 115,941 barrels of charge) 51.2 
per cent of Gray vapor-phase-treated gasoline having 
a 72 octane number direct from the cracking unit. 
The details are given in Table 5, first column. This 
same unit has been producing cracked gasoline for 
the past 41 days, and at this writing is still on 
stream. 

Table 6 shows the results of cracking Smackover 
topped crude producing high anti-knock gasoline bet- 
ter than bunker “C” fuel oil and heavier residues, as 
well as results from non-residue operation. Although 
the yield of gasoline ranged from 39 per cent to 63 
per cent by volume, the anti-knock value of the gaso- 
line produced remained constant at 80 octane num- 
ber. Simultaneously, the gas formation increased 
from 251 to 970 cubic feet per barrel of charge. 

LIGHT- AND HEAVY-OIL CRACKING 
A highly flexible cracking process converts the 
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naphtha fraction in one heating coil and the fuel-oil 
residue in another, after first topping out a light gas- 
oline fraction of high anti-knock value. 

A unit of this design is used to produce very high- 
octane gasoline, and combines the reforming of gaso- 
line or naphtha with the regular cracking operation 
This type of installation-has definite advantages 
when an over-all high-octane gasoline is desired 
the refinery, and is complete for gasoline production 
It is a topping, reforming, viscosity-breaking, and 
cracking unit all in one. 

When a refinery is so situated that its chief de 
mand is for high-octane gasoline, this is a highly eco 
nomic unit to operate. 


It is interesting to note from Table 7 that a yield 


of 68.5 per cent of 75 octane gasoline is obtainable 


from East Central Texas crude oil, and that tht 
cracked fuel-oil residue passes bunker “C” specifice 
tions. 

In addition to this, cast Texas crude-oil cracking 
run, many tests have been made with other oll 
which show that by two-coil cracking any octal 
gasoline desired can be obtained with minimum g# 
formation. 
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TABLE 6 
Cracking Smackover Topped Crude 


ANALYSIS OF CHARGING STOCKS 





Sarit; MOMs Tea Riki cias 6 hin Os vee ee emancnes 17.9 17.9 17.9 
OS, SN ee 6k oe ds bs a kind ab waka en wae 27, 2.2 A 
AS.1.M. distillation, in deg. F.: 
lustia? OH POiMty uk ok i Se aka 426 426 426 
Ue eR ae ee oe ae RR 531 531 531 
ro oe eet and Se sitar 591 591 591 
BO Ber COME Me es es Oras cae 713 713 713 
DO Re RE SIR is 5 pois win a eee las ewe ee ae ba 
BiG WOME 6 ak cds 6 castes peal as Abba eed sav aps ee 
Peremmee St Re iiss fies bev rkacedsacee se 0.5 0.5 0.5 
Percomtae Ot STZ... ssi slihiiei sks scene ka 17.0 17.0 17.0 
OPERATING CONDITIONS 
Beeaeure. Wb... DOP SO. WE Polo nee es bee a 200 200 200 
OURAN GUN Mis. 5 5.60 ~ vxa cdanics 0-4des 935 935 935 
YIELDS, PER CENT BY VOLUME OF CHARGE 
PRR PON EPR Oe ee a Tere vr ey 39.0 45.2 48.8 
SRNR cra g's a's aredd & dinate GMAT awe 3 ta a oe 58.4 48.0 46.0 
ae tee: LORI f adkanle s 606: oc eS Sac 2.6 6.8 $2 
Gas, cu. ft. per bbl. of charge... ............5- 251 408 458 
Cae, Ib. O6e BOL. OF CHOCHB i. inser towese see nae 
ANALYSIS OF PRODUCTS 
CRACKED GASOLINE 
Se ON he Zoe's chi eso das dg es cteeuees 57.1 57.0 55.3 
pee: Se aD ren eR See FN 0.24 0.24 0.22 
AS.T.M. distillation, in deg. F.: 
ee OS ee eee ne 94 96 95 
MOY COME WOME sic ss 5.5.04 ccslnccdabcn evened 148 150 153 
Me SERENE MMMINE 95) 5564 SECs s.6 6p cima bk geiae 187 186 190 
MNRES COWL SONNE eos cs c.cne cs 63 0d eames 276 276 285 
a Ne MED, b 4.a cs co sn0 ad unk ee 378 374 382 
TCA MME cis 5. 94lusids aridaiibledasd odgas terest 397 392 406 
EON EEE Ae POMPE PIE OR Leo Ay 80 80 80 
CRACKED RESIDUUM : 
ety, Gee. AP il. os cccecccesccctsnvsintaes 8.7 48 2.6 
Basic sediment and water, per cent.......... 0.4 0.3 0.4 
Viscosity, Saybolt Universal, at 122 deg. F..... 159 357 637 
Flash point (Cleveland open cup)............ nee it 255 
Fire point (Cleveland open cup)............. i bicie 330 
Flash point (Pensky-Martens)............... Kat go 220 
RE OSS a er Paes Cierra ave sale 50 
AS.T.M. distillation, in deg. F.: 
Faniticnl DUNS DOUEE 6 ico i.e. cisc. 86s scsiee ws veie's er bes 470 
Percentage at ME. gtk bis Six csi buca a Gata ere arta bee ae 9.0 


Light gasoline (300 deg. F. end point, octane No. 71) 
Naphtha . 
Topped crude 


TABLE 7 
East Texas Crude Cracking 


BREAK-UP OF CRUDE BEFORE CRACKING 


Run “A 

Gasoline, per cent of topped crude and naphtha..................ee ee eeee, 55.0 

vapor pressure, eid, 1B. POP OG. i oe oe as i oid ns cedendvoerskss 11.0 

ee Oe Pr Tre err reer TT ree rr eerer ry rerr rere 410 

QE I ic EE kak Cn kc ole ed a een tn ee rahe bak nase eeen 77 

Residuum, per cent of topped crude and naphtha................00.e eee. 33.7 

Se: Meth RA Biiiias 60.00 bebo and ntd Rass bess 05 8MeS REE Re 14.9 

Beste SOUUIOE GG WALEED, TEC COME. ook sce cick Se cckins capews.c 0.3 

viscosity, Saybolt Universal, at 122 deg. F.............--..0e eee 45 

Loss, per cent of topped crude and naphtha...............cceecceeeeeeeee iis 
YIELDS BASED ON ENTIRE CRUDE 

ke: gisele: ‘gab Cheb... icdacwits sede dsmtes ca sdek oy nkeneguvaabins 46.8 

eee -rug: Seen Blt OBB. sac isan vu ve Mdaivahs | bk abbaswbneee OMe 15.0 

a wa cibabi: able ele re Ne de dh hays anata 61.8 

: CCRMII INGS 5555.6 i A RES A A eS Rn 75 

Residutim, RON: ocx wk obs AUREL done Ln eh ae aa 28.6 

ee DC? QM Fi sic rowckes naw cos eple be aadbee Oheausue een ete aaa hae anes 9.6 
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17.9 17.9 
2:2 nia 
426 426 
531 531 
591 591 
713 713 
0.5 0.5 
17.0 17.0 
200 200 
935 935 
50.2 63.1 
44.8 None 
5.0 36.9 
446 970 
wy 93 
55.6 554 
0.25 0.26 
91 85 
148 147 
188 188 
268 281 
389 380 
409 399 
80 80 
0.7 
0.5 
1,411 
255 Coke 
335 pro- 
210 duced 
70 
483 
6.0 


Per Cent of Crude 


Sie eee. ee Pe] 


Estimated Yields 
When Producing 


300-Viscosity 
Run “B” Residue 
57.5 63.0 
11.0 11.0 
390 400 
74 77 
34.9 22.0 
12.6 8.0 
0.2 0.3 
86 300 
7.6 15.0 
48.8 53.5 
15.0 15.0 
63.8 68.5 
73 75 
29.6 18.8 
6.6 12.7 
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Solvent Dewaxing of Oils With 


Benzol and Acetone 


FRANCIS X. GOVERS and G. R. BRYANT 


Indian Refining Company, Lawrenceville, Illinois 


Bes apparatus used at 


the company’s Law- 

renceville plant is as fol- 
lows: 
1. Mixing tanks for mixing 

solvents and oil. 
2. Refrigeration and chilling 
equipment for cooling oil. 
Filters. 
Solvent-recovery stills. 
Flue-gas system. 
Pumps and drives. 


ee ES 


Process tanks. 

There are three 500-barrel 
mixing tanks manifold to a 
centrifugal mixing pump 
with the necessary filling 
and emptying lines. These 
mixing tanks are gas-tight, 
built for 75-pound operating 
pressure, and are manifolded 
to a common gas header on 
top with no venting to the 
atmosphere. The tanks are 
designed to stand the pres- 
sure exerted by filling all 
tanks two-thirds full with 
solvent at 125°F.—although 
in actual operation the pres- 


sure on these tanks has never exceeded 15 pounds 


per square inch. 








TULSA, OKLAHOMA 


HE solvent process of dewaxing lubricat- 

ing oils, using a solvent consisting of a 
mixture of benzol and acetone, has been in 
successful commercial use at the Lawrence- 
ville, Illinois, refinery of the Indian Refin- 
ing Company since 1927. 


The process consists fundamentally of the 
following steps: 

a. Oil from which wax is to be removed 
is diluted in the proportion of 3 or 4 to 1 
with a solvent composed of a mixture of ap- 
proximately 35 per cent acetone and 65 per 
cent henzol. 

b. Wax is precipitated from the solution 
by chilling to a temperature of approxi- 
mately the pour test desired in the dewaxed 
oil. 

ce. The chilled mixture is forced through 
a filter to separate the precipitated wax 
from the oil solution. 

d. The solvent is separated from the fil- 
trate by distillation, yielding a dewaxed oil 
having a pour test substantially equal to the 
temperature at which the filtration of wax 
from the solution occurred. 

e. The solvent is recovered from the wax 
filtercake by distillation, the recovered solv- 
ent from the filter-cake and from the fil- 
trate being re-cycled in the process for the 
dewaxing of further oil. 
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is maintained at 40 pounds 
per square inch by gas from 
the flue-gas system. From 
the surge tank the chilled. 
wax distillate mix flows to 
the filters under the pressure 
maintained in the surge 
tank. The flow through the 
plant can be traced in Fig. 
ure 1. 


The filtering equipment 


used is of the rotating-leaj 
pressure type. Each of the 
filters consists of a filter ele- 
ment made up of 21 leaves, 
48-inch in diameter, mount- 
ed on a six-inch hollow shaft. 
Each leaf consists of two cit 
cular, perforated plates 
spaced about one fourth-inch 
apart. The space between 
the perforated plates is d- 
vided into four quarters, and 
the plates are fabricated i 
to a unit around a central 
hub and an outer ring. Fil 
ter cloths are attached to 
both sides of the leaves, by 
means of clamping rings. 
The leaves are assembled 
on a hollow shaft in such 


a manner that ports through the hub in the leaf are 


over ports in the hollow shaft. Gaskets are used t0 


The exchangers and chilling equipment consist of 
three independent sets of double-pipe chillers, each 
set having 32 exchanger pipes, 24 pipes in the first- 
stage chiller, and 20 pipes in the second-stage chiller. 
The exchangers and chillers are of conventional type 
with six-inch inside pipes equipped with screw con- 
veyors and eight-inch jacket pipes. Pumps take suc- 
tion on the mixing tanks, pumping wax distillate 
mix—first through the exchangers, counter-current 
to filtrate flow; then through the chillers, counter- 
current to brine flow. 

The chilled wax distillate flows to a 500-barrel 
brine-jacketed surge tank. The pressure on this tank 
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make pressure-tight joints between the hubs. The 
filter shell is a cylindrical vessel, divided on the hor 
zontal center line into two halves. The end spindles 
which support the filtering element are journaled in 
large bearings and stuffing boxes. 

The entire element is mounted in a shell—by meats 
of flanged couplings—to a rotating drive shaft at one 
end and to a hollow filtrate-discharge spindle at the 
other end. The bottom of the shell is trough-shapet, 
and contains a right- and left-hand screw convey: 
There are four four-inch openings in the lower pat 
of the shell for slurry inlet, and a 12-inch opening ™ 
the bottom of the shell for cake discharge. A single 
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worm-and-bevel gear drive is mounted on one end 
tc drive the rotating filtering element, and operate the 
screw conveyor. 

There are 12 rotating-leaf filters installed in an in- 
sulated room in which the temperature is maintained 
from 10° F. to 30° F. The drives and all controls for 
the operation are outside of the press room. The con- 
nections on the filter consist of a wax-distillate-mix 
inlet, filtrate outlet, flue-gas inlet, blow-back outlet, 
slack-wax-mix outlet, and wash inlet. 

The press room is equipped with an overhead 
travelling chain hoist in order to remove filtering 
elements from the equipment for repairs. The filter- 
ing medium is 2/0 cotton duck blanket, similar to 
that used on plate and frame filter presses. Occa- 
sionally, when leaky blankets develop, it is necessary 
to remove the filtering element and replace with a 
spare which is kept on hand. The overhead hoist en- 
ables the operators to remove the upper half of the 
shell of the filter and to disconnect and remove the 
filtering element. The spare element is dropped into 
place and the filter closed up—the entire operation 
requiring about four men for five hours to accom- 
plish it. The average life of the blankets is more than 
seven months, and in rare instances it is necessary 
to remove filtering elements in less than seven 
months. 

The strippers consist of two stills in series, heat ex- 
changers, condensers, receivers, exhaust-steam pre- 
heater, and fired heater. There are two units for strip- 
ping: one for stripping the solvent from the pressed 
distillate, the other for stripping the solvent from the 
slack wax. The flow is identical in each, and is il- 
lustrated in Figure 1. 


The flu-gas system consists of a scrubber, com- 
pressor, water and brine coolers, and gasometer. Flue 
gas is taken from the breeching at the boiler house by 
steam jet, and is blown through a three-bubble deck- 























water scrubbing column to the gas holder. The com- 
pressor takes suction on the gas holder, and com- 
presses the gas to 40 pounds per square inch. The 
compressor used is a two-stage, standard, synchron- 
ous motor-driven air compressor with five-step clear- 
ance-pocket control. Using two-stage compression, 
the maximum temperature of the gas through the 
compressor never exceeds 160° F. A water cooler 
(inner and after cooler) cools the gas to water temp- 
erature, and just prior to admission to the filters the 
gas is further cooled by cold brine to 0° F. An 
amount varying between 400 and 700 cubic feet of 
gas per minute is required in normal operation—all 
of which comes from circulation within the plant. All 
that is required for make-up is 30 cubic feet per 
minute. 
METHOD OF OPERATION 


The acetone-benzol mixture which is used as the 
solvent is stored in gas-tight storage tanks. This mix- 
ture consists of 35 per cent acetone and 65 per cent 
industrial, non-corrosive, 90 per cent benzol. Deepen- 
ing upon the character of the stock being dewaxed, 
the required proportion of solvents is pumped to a 
gas-tight mixing tank—liquid levels being shown by 
indicating gages. After the required solvent has been 
put into the mixing tank, the necessary amount of 
wax distillate is pumped in on top of the solvent and 
the entire body of liquids mixed by means of a cir- 
culating pump—the temperature of the mixture vary- 
ing from 70° F. to 90° F. No heat is added in mixing 
the solvent and wax distillate, as the recovered solv- 
ent and wax distillate are at a sufficient tempera- 
ture as a result of ordinary processing to make the 
addition of heat unnecessary. There are three mixing 
tanks, and all mixing is done in batch. 


Suction is taken on the mixing tank, and the mix- 
ture of solvent and wax distillate is pumped through 
continuous chilling equipment—the first part of 


[ ‘VENT TO GASOMETER 


BLOWBACK Tank’ 


| Roary FILTER 


L. ROTATING FILTER ELEMENT 
i— HoL.ow SHAFT 
_— Screw CONVEYOR 

Q Zt 























JOLVENT STORAGE MixinG TANKS: 
. si GAL VAPOR TIGHT TANKS (37anks USEO, 
* a a ae 
Wy EQuAuZzING LINES SURGE TANK. 
= N 
Brinté 
DovsLeé PIPE CHILLERS 
0D. P EXCHANGER 
__ — — A 
SOLVENT Wax. DIST. MIXING Wax Dist. Mix 
Pump Pune , Pump Pump 
COLO GHARCE TO FuTERS 
- . 

















Nee at | 
TRANSFER “Cao pan Screw iq ie 
Pume ave ComveroRr SLACK Wax 


Mx TANK 

















5 





START | Wax DISTILLATE CHARGE 


TWaASsH LINE 


(VenreD 70 Gasomerer) 











HIERE 





RECOVERED SOLVENT TO STORAGE TANKS 


Press Dist. Mix 

















PS Te ae 





FRessto Dist. Mx 


SURGE STORAGE 
(VaroR TisuT Tanxacé) 


PRESS. DiST. M1x Pump 


SOLVENT STRIPPER 





S Wax Mix Pump 
Press. Dist Mix ‘ 
ore oe STRIPPER 


Runpown TANK ss 
(VENTED To GasomeTER) SLACK WAX TO STORAGE 








PRESSED DISTILLATE TO STORAGE 


FIGURE 1 


Flow Diagram—Solvent Dewaxing Process, Indian Refining Company, Lawrenceville Works. 


June, 


'933—A Gulf Publishing Company Publication 





223 








“224 





which consists of exchangers—exchanging heat with 
the cold-pressed distillate mix from the press. In this 
exchange the wax-distillate mix is cooled from its 
“mixing temperature down to a temperature of 25° F. 
After having passed through the exchangers, the 
wax-distillate mix goes through brine-cooled chillers 
and then into the surge tank. 

The process is unique in its ability to produce de- 
waxed oil having a pour test not substantially higher 
than the temperature at which filtration of the wax 
from the wax-distillate mix takes place. As a result 
of this unusual feature the process can produce eco- 
nomically, and on a commercial scale, dewaxed lubri- 
cating oils having a pour test many degrees lower 
than the lowest pour test attained in the dewaxed 
lubricating oils now on the market. For example, the 
process is capable of producing oils having a pour 
test as low as — 40° F. 

In the operation of the plant which is under discus- 
sion a dewaxed oil of 0° F. to —- 5° F. was required, 
and the wax-distillate mix leaves the chillers at a 
temperature of 3° F. to 5° F. below this tempera- 
ture. 

From the surge tank the wax-distillate mixture is 
fed by the pressure (40 pounds per square inch maxi- 
mum) maintained on the surge tank of the filters. 


In the cycle of operations wax-distillate mix is 
admitted to the filters through the four four-inch 
openings—filling the shell of the filter, and sub- 
merging the element. The liquid flows through the 
cloth on each leaf into the space between two plates 
on each leaf, out through the hub and into the hollow 
shaft. The slack-wax mix is retained on the leaf. The 
feed to the filter is open for 25 minutes. The wax- 
distillate-mix inlet is then closed, and the blow-back 
valve opened. Flue-gas pressure is opened into the 
top of the filter—displacing all of the unfiltered wax- 
distillate mix from the filter back through the blow- 
back line to the blow-back tank, from which it is im- 
mediately pumped into the surge tank. When the 
unfiltered wax-distillate mix has been displaced from 
the press, the blow-back valve is closed. Emptying 
the press of the unfiltered wax-distillate mix requires 
from two to four minutes. Flue-gas pressure is 
maintained on the filter, and the slack-wax cake 
which remains on the filter leaf is from three fourth- 
inch to 1%4-inch thick. Maintaining gas pressure on 
the wax cake displaces the remaining liquid from the 
cake. This pressure is maintained until the liquid 
has been driven from the cake, as indicated by a 
rapid falling in pressure on the filter—which occurs 
in from seven to 10 minutes. The wax valve on the 
bottom of the press is then opened, and pressure re- 
leased through this valve. With this release in pres- 
‘sure, the cake falls off into the bottom of the filter. 
“The screw conveyor in the press is started, and the 
~wax discharged through the wax valve into another 
‘lateral screw conveyor that is common to all filters, 
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and the wax conveyed to a slack-wax sump. “he 


passage of the slack-wax cake through the two con- 
veyors reduces the cake to a magma, and it is pumped 
from the sump with a rotary pump to the solvent 
stills. The filtrate from the filters flows into a run- 
down tank by gravity, from which it is pumped 
through the exchangers to the solvent strippers. 

The filters are operated on a definite time cycle of 
25 minutes for filtering, 10 minutes for blowing, anid 
10 minutes for dumping. One man operates up to 
six filters on a prescribed schedule. The time interval 
between filters is controlled by the number of filters 
on the line, and is regulated to keep a constant rate 
of flow on charge and filtrate. Two clocks in each 
end of the filter-control room enable the operators 
to keep the filters on schedule. 

Both the pressed distillate and slack-wax mix con- 
tain portions of the solvents, and from this inter- 
mediate storage they are pumped to the strippers 
where the acetone-benzol is distilled off—leaving a 
pressed distillate in one instance and a 110-115-melt- 
ing-point slack wax in the other. 

The charge passes through the vapor-heat ex- 
changer, exhaust-steam heater, and to the first still. 
Of the solvent 80 per cent is flashed off when enter- 
ing the still—from the heat picked up in the ex- 
changers and steam heater. A turbine-driven cen- 
trifugal pump takes suction on the still, and circu- 
lates the oil through the fired heater and back to 
the still. The fired-heater outlet is maintained at 425° 
F. An amount equivalent to the oil content of the 
charge is constantly bled from the heater circulation 
to the second still, where open-steam strips the last 
traces of solvent. The condensate and solvent from 
the second still are separated in the receiver by set- 
tling and decantation. The exhaust steam from the 
turbine-driven circulating pump is used in the steam 
heaters for pre-heating the charge. Liquid seals are 
maintained on the receiver outlets, which are filled 
with the oil being processed. There are no non-con- 
densable gases in the distillation ; consequently, there 
is no breathing out through the receivers. The oil in 
the seal forms a liquid back-pressure valve, and 
prevents any loss of solvent vapors to the atmos- 
phere. The seals are emptied periodically into the 
solvent-still charge, and re-filled from the oil dis 
charged from the solvent stills. The entire operation 
is synchronized and the solvent returned to the de- 
waxing plant for re-use. 

Not to exceed 2000 barrels of solvent are required 
to operate the plant. This includes all solvent in the 
system and intermediate storage, so that in normal 
operation the entire solvent inventory is turned 
over twice each 24 hours. 

The operation depends upon the stocks handled. 
As will be shown later, the plant is flexible, so that 
a wide range of charge stocks can be dewaxed by 
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this method. The factors influencing the method of 
operation are the viscosity of the wax distillate and 
the specifications required of the pressed distillate. 
The viscosity of the wax distillate influences the 
proportion of solvents required in the original wax- 
distillate mixture. The specifications required of the 
pressed distillate control the temperature of dewax- 
ing. The pour test is practically identical with the 
dewaxing temperature. However, in order to provide 
« safe operating margin, the temperature on leaving 
the chillers is usually maintained at about 5° F. be- 
low the pour test required. 


A small laboratory is maintained in connection 
with the solvent dewaxing plant, and it is the duty 
of this laboratory to prescribe the proper mixing and 
processing necessary for a given stock. After physical 
testing of the wax distillate, a mix order is given to 
the pumper—specifying the amounts of solvents and 
wax distillate to be blended in the mix, and setting 
forth the operating temperature at which the mixture 
is to be chilled. At periodic intervals samples are 
drawn from the wax distillate entering the chillers, 
and tested by distillation—as a check on the accuracy 
of the mixture. The condensate from this laboratory 
distillation is tested with a hydrometer, in order to 
keep a check upon the proportion of acetone-benzol 
within the mixture. 

Samples are also taken from the pressed distillate, 
and analyzed by the same method; and pour tests are 
run on the pressed distillate after stripping of solvent, 
in order to forestall any trouble due to leaks in filter- 
ing equipment, and in order to insure maintaining 
products on test. Any leaks developing in the filter- 
ing equipment, however, are immediately apparent 
in the pressed distillate by visual inspection; and it 
is a simple matter for the operators to isolate the 
equipment and take the necessary stevs to remedy 
the trouble. 


For stock-inventory purposes the laboratory is also 
required once each month to sample all tanks which 
have solvents in them, and to analyze the percentage 
of the mixture. From these analyses and inventory 
gages it is possible to determine accurately the solv- 
ent losses. In the early period of development this 
procedure was necessary daily; however, solvent 
losses have now been reduced to a point where it is 
impossible to detect such losses from day to day, 
and only at periodic intervals is a check-up made— 
other than the total liquid content of the system, 
which is computed daily. 

During normal operation 10 presses are kept on 
the !ine—with one press washing and one held as a 
Spare. Each press is washed once each shift, and in 
this manner filtering rates are kept at a maximum. 
On-> during each shift each press is dropped from 
the operating cycle and washed. This consists of 
filli g¢ the filter one-half full of warm mix and rotat- 
ing the element in the warm solution. This washes 
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the blankets clean, and results in higher rates of fil- 
tration. 


Low rates in filtering are caused by improper mix- 
ing, by incorrect proportioning of solvents, and by 
moisture in solvents or dirty filters. Leaky equip- 
ment, improper proportion of solvents, careless temp- 
erature control by the operators, or defects in the 
temperature control equipment, tend to give a high 
pour test. 

After a prolonged period of operation, the plant is 
shut down and all tanks are unheaded, and a liquid 
gage is actually taken to remove any possibility of 
erroneous loss figures being compiled from the indi- 
cating gages. 

The solvent dewaxing plant is capable of charging 
stocks over wide ranges of characteristics. The actual 
charge has consisted of untreated or treated and con- 
tacted wax distillate. Stocks used have been pro- 
duced from three different crudes: viz., western 
Kentucky, Illinois, and Oklahoma (Seminole and 
Oklahoma City). Depending upon tests desired on 
the finished product, the pour point has ranged from 
0° F. to — 35° F. The greater volume of running has 
consisted of stocks to be finished to —5° F. pour. 
When untreated stocks are run, it is necessary to de- 
wax to a — 10° F. to — 15° F. pour, to allow for rise 
in pour tests due to subsequent treating in order to 
produce finished oil of — 5° F. pour. However, when 
treated stocks are processed, the pressed distillate is 
run to a —5° F. pour. In all instances the stocks 
have been vacuum-distilled wax distillate from either 
of the three above crudes or from any combination 
of the three. 


Stocks which have been processed represent the 
entire range of wax distillate in these crudes. How- 
ever, the cuts which are processed can be controlled 
in the initial vacuum distillation to keep the lubricat- 
ing-oil production by grades within the sales depart- 
ment’s requirements. By this method of operation it 
is possible to control, through primary vacuum dis- 
tillation, the production of finished oils and to pre- 
clude any possibility of producing a surplus of any 
one grade. 

The processing of various stocks is tabulated in 
Tables 1 to 5, inclusive. The wax distillates in each 
case were treated with 15 pounds per barrel of sul- 
{uric acid, contacted with 10 pounds per barrel clay, 
solvent dewaxed, and vacuum-stilled to grade. 


STOCKS 

Tables 1 to 5, inclusive, show the wide range of 
stocks which can be processed; for example, stock 
“D” is a pressable distillate which was dewaxed in 
one filtering to a — 40° F. pour. Stock “A” is a wide- 
range wax distillate that includes all cuts from 115 
Saybolt Universal viscosity at 100° F. to 117 Saybolt 
Universal viscosity at 210° F. Finished cuts from 
stock “F”, which is a very narrow range of wax dis- 
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tillate, are from 61 Saybolt Universal viscosity at 210° 
F. to 145 Saybolt Universal viscosity at 210° F. Stock 
“E” is a re-run product. 

Yields are controlled entirely by the balance be- 
tween cost and values. In all instances yields can be 
brought up to 85 per cent to 90 per cent by using a 
higher solvent ratio. On low-cost crude and low- 
value products (low-viscosity oils) a ratio of three 
parts solvent to one part oil is probably the most ad- 
vantageous balance. On the high-viscosity stocks four 
parts solvent to one part oil is satisfactory. However, 
on higher-priced crudes, a ratio as high as five to one 
is economically advantageous. Under these condi- 
tions yields of from 85 per cent to 90 per cent are 
obtained. 

Rapid chilling has no practical effect on plant op- 
eration. At the Lawrenceville plant the stocks are 
chilled from 90° F. to filtering temperature in from 


one to three hours. Varying the rates of chilling has 
no effect on filtering rates. 


The breadth of the cuts within the limits cited does 


not affect filtering except as to influence the pour 
point on cuts from re-running. This is shown in 
stocks “B” and “C”, where the first cut and last cut 
of the re-run still are 5° F. higher in pour than the 
pressed distillate. 

In general, it may be said that any wax distillate 
within the range of viscosity from 70 Saybolt Uni- 
versal at 100° F. to 85 Saybolt Universal at 210° F,, 
and a Tagliabue-Robinson color of one or more, is 
a satisfactory stock for solvent dewaxing. 

Treated and contacted, or untreated raw, distillate 
can be processed equally well. Both stocks have been 
run through the Lawrenceville plant, although the 
present method is to run treated stocks. The reason 
for this is purely economic—although recent changes 





TABLE 1 
Tests on Wax Distillate 
Stock “a” “RB” “Cc” “Dp” “RE” “pn 
ir Sires cuiead naese ede vasvsecccesece 23.6 24.0 25.0 30.1 Surplus 23.6 
ORR 445 425 370 295 stock 510 
EI NS SURU ASW abs od bass os e0sscc cscs cecses 515 530 450 350 from 585 
Viscosity at 100 deg. F., Saybolt Universal............ ba eile 242 72 secondary 7 
Viscosity at 210 deg. F., Saybolt Universal............ 65 70 ea ~. distillation 76 
ED acne Byes ccc seen seveccccsecvcce 90 110 95 65 100 
ee re 0.47 0.98 0.11 ied 0.78 
TABLE 2 
Tests on Treated and Contacted Wax Distillate 
Stock “A” a gs wo ag “Er ee 
Ne eek cesid si d.ds Seapeecscccces 24.8 25.4 25.8 30.6 25.7 25.2 
oe ie. ive vsciceecevedisccace 460 475 420 325 340 510 
eR. kasi bss nicin onseccinc cesses 525 550 480 360 385 585 
Viscosity at 100 deg. F., Saybolt Universal............ Ps a 238 4a 115 san 
Viscosity at 210 deg. F., Saybolt Universal............ 64 73 bie oes ary 75 
is iad 5 vee oSs v0 sess eave seesenes 95 105 90 65 0 100 
i COMME UO COME... ec ccc secs cess O85 0.58 0.07 si rat 0.40 
Color, Lovibond—%4-inch cell................00. eee eee 60 90 20 vata ne 35 
Tainan <a at ce 41k iy eckacah a 7“ Sis 26 160 Se 
TABLE 3 
Pressed Distillate 
Stock —_ og ad ne “Dp” “RE” “RE 
IE och cg aurwcewénas Ce vése'seeesetiseee 74.72 70 78 60 87 73 
it eg Nell dd wie wig owls en's 6s ipe ; 3-1 : 3-1 " 3-1 3-1 3-1 2 4-] 
Filtering temperature, deg. F............ teseeeees —Sto—l10 —5to—10 —5 to—10 ——§f) —35 —5 to—10 
EA ne en ee 23.4 23.0 24.3 28.0 25.3 23.7 
a au win.cbaie 5 pid)s don 986 shaace ee ope 455 485 415 330 355 505 
sn ivn sacha beans chaste tsp so eens 530 560 475 375 400 580 
Viscosity at 100 deg. F., Saybolt Universal....... ae me 324 82 100 isn 
Viscosity at 210 deg. F., Saybolt Universal....... 69 74 So wa oes 8) 
TS as 0 Gn cacsaahes sevccces neces —10 —5 0 —40 —35 — 
PPEMeOES COPROM TEP CENT .. .5)... 60. cece cece 0.39 0.58 eos ie aw 0.6 
Color, Lovibond—¥-inch cell................--.. 95 110 50 ee ae 200 
EN esa oss vic as Gk t.ccalam reel note wal 200 125 a 
TABLE 4 
Yields Motor Oil Grades 
Stock oa “BR” “Cc” “—D” “RE” “Rp” 
(Per Cent) 
te ce cas ie baht ab ee needa pWeeneens 8.0 1.0 25 
SRT GG SRS) I eR 9.4 ont 25 
Re ae i, dae cu hea sewed dé ceseis 13.5 17.0 25 Med Siakin an 
I ial, pn UStins phic cea sage cesses oe es di 178 a 20 ia ip 24 
ale re eke ae, ck we ee bisa kweasa pees 22.6 45.0 oa nd Hae 1) 
I eh eae Naw w oa tine ie 6 dma a's teiesies me? sae ny bee 35 
Nee ee ee linc es we ecoes Gaver cace 26.7 35.0 s 25 
Ra eG ere a Lane R aad oy w be o bats cas o'd'e,b/0s aes 2.0 2.0 2 oe l 
0 100.0 100 





1 Produced as.a residuum on re-running. 
* Run over caustic, base to fuel oil. 


All the above yields and tests are on plant runs, except “D’’ which was run on the control plant. 
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TABLE 5 








7 Tests on Finished Cuts 
STOCK “A” 
= S.A.E. Grades 
ur Grade 100 Pale 10 20 30 40 50 60 
in Col MEMES EEG BRA a 25.7 24.0 23.9 23.5 23.2 fe 22.6 
ut Flash PON, COG. Fino coe kicnn's bis orig ns ch endo eile tee cants 340 410 430 Pre 480 mis 540 
: Pam ee, MN WG ak 05,0 6 oh ony dees ohne tes hae eie oes 385 465 495 525 560 Oe 620 
ne Viscosity at 100 deg. F., Saybolt Universal............ 115 ret ee Ses aes Sete a ee 
Viscosity a deg F., Saybolt Universal............ as © ro * . ang By 
POU MERE GO. Feo ik ba es LEE ee eR ae hee —_ — a — — aoe 
te Comtemeed Chemie, ‘per -cORt 6.5 Scie sire Fé wa sega ds is 0.031 0.066 0.133 0.214 oe 1.52 
1i- Color, Lovibond—¥-inch cell............ 0. cece eee eens 5 sais vou eRy iS% 40 Ete 225 
- EE, Wiican tas Kesey s we sahennaene 160 18 180 210 cig oan ‘on 
m STOCK “B” 
. Grade 100 Pale S.A.E. 20 S.A.E. 40 S.A.E. 60 
racles Mae AE i se a a 25.0 23.5 23.8 20.8 
te Flash point, deg. F...... nb chs EdD eee nap owls camete See 360 435 485 565 
Pik DONOR. GO. Mes v cshnvcnsdnksecens® Jo eeeesseescesecece 410 500 570 640 
en Viscosity at 100 deg. F., Saybolt Universal............ 135 423 ee sae 
he Viscosity at 210 deg. F., Saybolt Universal............ sigs oes 77 148 
PN CI, I Be erage W ecciohe's oaks psa 5. la(busaperaelensie —5 —5 —i0 0 
on Color, Lovibond—%4-inch cell... .........cccccccesccces aaa ae oi 210 
es nh ONE fis faleiccs oS ws sasha on 125 145 200 sate 
— STOCK “C” 
Grade 100 Pale S.A.E. 10 S.A.E. 20 S.A.E. 30 
Gravity, deg. A.P.1.... 0.65200. cccccccsccccccsencsccccs 24.5 25.0 24.8 24.1 
eG Serres oc verer res err is cy 375 410 435 485 
aa age: BONNE MN Bia ss ss sbicncseesense Serrrreer sree 420 475 505 555 
= Viscosity at 100 deg. F., Saybolt Universal............ 138 233 363 715 
3.0 Viscosity at 210 deg. F., Saybolt Universal............ “Vie: ee ee 67 
110 Pe SONG, DOM Biss snvinc os sgeciss se ccasessveeeess éauseat 5 0 0 snl 
85 Color, Lovibond—%-inch cell........ 0... cece cece wees a 6 ce mes 30 
2 OW bocce cuekebemlevendeseened 45 55 va mis 
00 STOCK “F” 
100 
.78 Grade S.A.E. 30 S.A.E. 40 S.A-E. 50 S.A.E. 60 
Gravity, deg. A.P.T......... cece cece cece cc ercceeereccecs 24.8 24.4 23.6 22 
Plash point; deg. Fw .csccccccdvccdstepecsecsecccosecswe 460 505 ; 535 570 
ive Oe, GO. Bice coctas sasncehsas ee ceceseccecesceees 530 580 610 655 
“Fe” Viscosity at 210 deg. F., Saybolt Universal............. 61 74 86 145 
5.2 Pour point, deg. F.......ccccccccccccroscccccesccesvncs —5 ashy sails 0 
510 Color, Lovibond—%%-inch cell............ ce eee eeeeeecs es 37 40 200 
85 ED SIs iis 5G tie welts SAS 210 ve oe nae 
he 
100 : re ‘ ; F ; 
40 have revised the balance, and it is probable that the at the Lawrenceville plant in mid-summer operation 
39 raw distillate will be dewaxed, re-run, and stock is 0.2 per cent of the quantity of solvent used. 
grades treated and contacted for finished oils. The The acetone used is commercial acetone, purchased 
method employed is an individual plant problem. in the open market. In the original operation indus- 
“pr Pressed distillate can be controlled to be on test trial, pure commercial benzol was used. Gradual in- 
Za for motor oils in the entire range from S.A.E.-10 to creasing of the viscosity of the wax-distillate charge 
“10 S.A.E.-50 by single straight-line processing. Plants has made it necessary to substitute non-corrosive, in- 
fod which have available bright stocks or neutral stocks dustrial, pure 90-per-cent benzol in order to prevent 
580 lor blending can, therefore, balance their production crystallizing of the benzol out of solution on four-to- 
‘a and eliminate the secondary re-running. At the Law- one mixes. The price of both products is the same. 
= renceville plant the entire motor-oil line is produced The slightly higher end point of the 90-per-cent 
06 from a single cut of wax distillate, necessitating only enzol offers no problems in separation from the 
= segregation of grades in finished storage. pressed distillate. 
\ll stocks filter very readily at exceptionally high As pointed out éarlier in this paper, solvents are 
rates of filtration. Yields can be increased up to 85 naintained under closed pressure storage in which 
ur per cent to 90 per cent on all grades by displacement no venting to the atmosphere is necessary. In addi- 
Wash or dilute solution, the controlling factor being tion, in the operation of the filters the eases uasial 
the economic value of the additional oil recovered. : ae : 
alk , : ‘ drive the pressed ‘distillate from the wax cake in the 
4 On present price structures the displacement wash devine peocess is Salle wilaae le 
1) is not warranted for the slight additional amount of roe ee 7 On WHS er ee 
35 ih  epasaeialil atmosphere, and caused excessive losses. In order to 
25 - - 4 “ . . . e 
7T SOLVENTS eliminate this loss, a flue-gas system was installed, 
100 evelopment of the control of solvent losses is a and all gases circulated in the system. 


feaiure of the solvent dewaxing plant which has 
male it highly economical. The actual solvent loss 
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The other source of loss in solvents in the distilla- 
tion equipment has been eliminated by sealing the 
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receivers on the condensate from the solvent stills 
with an oil seal, providing 24-inch submersion. With 
this method a slight back pressure is held on the con- 
densers, and any uncondensed vapors are absorbed 
in the seal. There are no non-condensable gases in 
the distillation. The seals are kept filled with stock 
being processed ; and, when they have absorbed 5 per 
sent by volume of solvent, they are re-run along with 
the pressed distillate mix, and fresh charge in the 
seals is taken from the current production. We have 
found by this method that during extremely hot 
weather, when the temperatures of the solvents show 
as high as 115° F., no difficulties are encountered in 
solvent loss. It is usually necessary to empty the 
seals during hot weather about once a week. Dur- 
ing cold weather, when condenser waters are cold, 
it is only necessary to empty the seals about once a 
month. Provision was made for making the outlets 
from these seals to the flue-gas system, but it has not 
been found necessary to do so. 

The wax distillate from the treating and contact 
plant, or from primary distillation, usually contains 
a small amount of moisture—which, if permitted to 
stay in the system, would be accumulative and de- 
stroy to a certain extent the solvent action of the 
solvents. All of this moisture is found in the slack- 
wax cake, and shows up in the solvent recovered 
from the slack wax. When the amount becomes suf- 
ficient to show a cloud in the recovered solvent, it 
is pumped through a concentrated solution of sodium 
carbonate—which absorbs the moisture. 

No unusual features of fire protection are neces- 
sary; safety steam lines are available in the pump 
rooms and chiller room. All motorized equipment in 
the vicinity of solvents is of explosion-proof type; 
all switches are oil-immersed. 

The Lawrenceville plant has a charging capacity 
of 1200 barrels per day of wax distillate of 75-80 
Saybolt Universal viscosity at 210° F., with a four- 
to-one mix and running to a — 5° F. pour. Processing 
stock of a viscosity of 200-250 Saybolt Universal at 
100° F. for a —10° F. pour, with a three-to-one sol- 
vent ratio, the charging capacity is 1800 barerls of oil 
per day. These capacity figures are for net oil, and 
do not include solvents. 

Oils produced by dewaxing a vacuum-distilled wax 
distillate containing the entire range of oils required 
for motor-car lubrication, with subsequent re-running 
to viscosity, have exceptional characteristics. The 











narrow-cut grades do not contain the more volatile 
neutral oil cuts nor high carbon-content stocks. This 
is shown in Table 6. 

All equipment used in constructing and operating 
a solvent dewaxing plant is available in the open mar- 
ket. Standard ammonia, compression, or absorption 
plants are well suited for the refrigeration equipment. 
Due to the high percentage of refrigeration recov- 
ered by the exchangers, and to the fact that the chill- 
ing temperatures are moderate, investments and op- 
erating expense are at a minimum. The evaporating 
pressure with the ammonia plants is above atmos- 
pheric in producing all oils to —15° F. pour point. 
Operating the ammonia system on a positive pres- 
sure eliminates all necessity of purging and difficul- 
ties with high head pressures or infiltration of air 
into the ammonia system. Heat-transfer rates aver- 
age between 20 and 30 B.t.u. per square foot per hour, 
per degree of Fahrenheit in the chilling system. 
These high rates of transfer reduce the investment 
required for chilling equipment. Filter rates average 
from 0.3 barrels of oil per square foot per day for the 
heavier distillate to 0.5 barrels of oil per square foot 
per day for the lighter distillate. Again, these rates 
are net oil content, and include the blowing and 
dumping time. Actual filtering rates are 45 per cent 
higher than the above figures. 

There are no unusual maintenance or repair items 
in the operation of the plant. No corrosion troubles 
have been experienced in six years of operation. Dis- 
tillation temperatures are moderate, and no pressures 
exceeding 45 pounds per square inch are used in the 
process except on the refrigeration equipment. 


SUMMARY 

Solvent dewaxing with the benzol-acetone solvent 
is applicable to all distillate stocks, including a wide- 
cut wax distillate carrying all grades from neutrals 
to bright stocks, or close-cut neutrals and close-cut 
motor oil stocks. 

The process is adaptable to changing requirements 
of pour test of finished products from 0° F. to —40° 
F., without substantial change in equipment or 
method. 

Finished dewaxed oils produced by the process are 
free from wax cloud. 

The process is adapted to installation in any local- 
ity or climate. The refrigerating or condensing equip- 
ment requires no special cooling waters. 














TABLE 6 

S.A.E. Grades Bes 

Grade 10 20 30 40 50 60 

Ty Sante whs wate ts boceeceseccveseces 24.5 24 23.8 23.7 23.0 22.6 
05h 0.5 Sco bieeis vwOddk'es ow hese di sdcccens 405 425 455 480 505 540 
ES Bas 6 6.5 40 06.60.00 002 0,000 eee eeseceesececees 460 485 520 555 585 620 
Viscosity at 210 deg. F., Saybolt Universal............ 47 52 61 70 91 117 
ED REESE SIS ee ee eee eee ee eee TT ee —5 —5 —5 a ial 0 
i ae e a ha dse bh eeesscdseeesceges None None None None None None 
II OO CONES og. coos tc cd cic cccccesssciccece 0.05 0.06 0.19 0.24 0.65 0.94 
Color, Lovibond—‘%-inch cell............ cece cece eceees 2 sin 6 ey 40 70 140 

ET 6 anos oak evanad bai eas ot 140 140 250 aie ay 
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Dewaxing Oils in Propane Solution 


With Self-Refrigeration 


W. H. BAHLKE, R. N. GILES and C. E. ADAMS 
Standard Oil Company (Indiana), Whiting, Indiana 


HROUGH years of de- 

waxing experience the 
petroleum industry has adopt- 
ed generally three methods of 
dewaxing for the production 
of relatively low-pour-test oils 
from wax- bearing crudes. 
These processes are common- 
ly known as: 1, paraffin-dis- 
tillate pressing; 2, cold-set- 
tling; and 3, centrifuging. It 
has been recognized for some 
time that each of these proc- 
esses has its limitations as to 
the type of oil which can be 
successfully dewaxed. The 
first has been limited either 
to very light distillates or to 
sharply fractionated medium- 
viscosity distillates, while the 
latter two have been limited 











NEW process of dewaxing oils has been 

developed which involves solution of 
the oil in a normally gaseous solvent, such 
as propane, under pressure, followed by 
adiabatic evaporation of part of the solvent 
to self-refrigerate for crystallization of wax, 
and distillation of the remaining solvent 
after separation of wax from the chilled 
solution. Preliminary investigation of this 
process showed it to be characterized by 
high filter rates or wax-settling rates, ac- 
companied by high yields of dewaxed oil 
with a low differential between wax-separa- 
tion temperature and pour point of finished 
oil, and applicable to all types of oils which 
are now commonly dewaxed. A plant in- 
volving the principles outlined above has 
been constructed which has a charging ca- 
pacity of 55,000 gallons of wax-bearing oil 
daily. Operation of this plant has been 
very satisfactory, and has established the 
process as one of marked commercial sig- 
nificance. 


gas, such as propane or bu- 
tane, to produce a homogene- 
ous solution under pressure. 


2. Adiabatic evaporation of 
part of the low-boiling sol- 
vent, thus producing a low 
temperature and crystallizing 
the wax. 


3. Separating the wax from 
the solution, either by filtra- 
tion or settling. 

4.-Distillation of the re- 
maining solvent from the two 
fractions. 

Such a process should have 
the great advantage of self- 
refrigeration instead of indi- 
rect heat transfer, should give 
solutions of low viscosity, and 
should permit the growth of 


to residual oils of relatively 

high viscosity. These limita- TULSA, OKLAHOMA 
tions have resulted in the 

necessity of equipping a re-g—. 

finery with two different processes when a complete line 
of lubricating oils is desired and none of the processes 
is well adapted to dewaxing heavy distillate oils de- 
sirable for making motor oils of low-carbon residue. 
In addition to the above limitations the three proc- 
esses have been subject to little improvement in re- 
cent years, and are known to be relatively costly 
operations. 

The research laboratory of this company has for 
several years devoted considerable attention to the 
development of improved dewaxing methods in an 
atiempt to develop a more flexible and less costly 
process. In the course of these investigations it was 
surgested that a process based upon the following 
steps offered excellent possibilities of accomplishing 
th» desired aim. The proposed process included: 


. Solution of the wax-bearing oil in a liquefied 


number of patents have been applied for on the features of this 
pro. ess, 

he difference between the temperature of filtration, or settling of the 
Solution, and the pour point of the finished oil. It is a function of the 
ot -ntration which can be employed and the solubility of wax in the 

lution, 
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large crystals. Moreover, the 
MAY 17-19. 1933 comparative ease with which 
these light solvents can be re- 
moved after dewaxing should 

should minimize color loss in the process. 

An extensive investigation of this process has fully 
justified the early anticipations, and has resulted in 
the construction of a plant charging 55,000 gallons 
of wax-bearing oil daily. Operation of this plant has 
confirmed the results of the smaller scale experi- 
ments, and has established the process as one of 
marked commercial significance. 


PRELIMINARY EXPERIMENTAL WORK 


It was to be expected that solutions in propane or 
butane would be very fluid and low in density to aid 
settling; but it was feared that propane would have 
too high a solvent power for wax, since in comparing 
various naphthas the lighter the naphtha, the greater 
the wax solubility. Accordingly, early experiments 
were directed at a determination of the properties of 
oil solutions at dewaxing temperatures to afford data 
for quantitative estimation of the merit of the 
process. Thus the density, viscosity, and wax-settling 
rate, as well as cold-test differential? on dewaxing, 
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TABLE 1 
Properties of Propane, Butane, and Naphtha Solutions of Oil 


PART 1—SPECIFIC GRAVITY AND VISCOSITY 























Solution Specific Gravity Approximate Viscosity ’ : a 
S oe at — 10 1 Deg. F. (Poises) Settling Solution Tendency 
S.A.E.-50 Per Cent ‘Naphtha ” Butane " ‘Naphtha Butane " Naphtha Butane : 
Oil Solvent Solution Solution Solution Solution Ratio Solution Solution Ratio 
15 85 0.813 0.667 0.025 0.005 5.0 5.32 55.9 10.5 
25 75 0.828 0.700 0.047 0.009 5.2 251 27.4 10.9 
35 65 0.841 0.733 0.101 0.018 5.6 1.04 11.8 11.4 


*Density of wax minus density of solution, divided by viscosity of solution. 


PART 2—SETTLING RATES 


SettLinc or Wax-Beartnc S. A. E.-50 Om 1n Giass GRADUATES 
(See Text for Description of Conditions of Experiments) 














Per Cent Clear Solution 








"25 Per Cent Oil—75 Per Cent 


15 Per Cent Oil—85 Per Cent ; 





















































were obtained on propane and butane solutions of oil 
and compared with the same properties of solutions 
of the oil in a naphtha commonly used in dewaxing. 
These comparisons indicated very marked advantages 
for the use of these low-boiling hydrocarbons in com- 
parison with naphtha. 


Some of the data obtained are shown in Table 1, 
Part 1 shows the results of measurements of specific 
gravity and approximate viscosity of solutions of an 
S.A.E.-50 distillate oil in butane and in naphtha at 
—10°F. It will be noted that the butane solutions 
are much less viscous than the naphtha solutions. 
Assuming the same crystal characteristics and filter- 
ing pressures, filter rates will, in general, be inversely 
proportional to viscosity. In this case butane shows 
a marked advantage over naphtha as shown by the 
ratios of viscosities. Relative settling tendencies of 
wax in these solutions are also indicated in Part 1. 
These are computed on the assumption of adherence 
to the conditions required by Stokes law. It will be 
noted that a very marked advantage is indicated for 
the butane solutions. 


Settling tendencies were directly confirmed by such 
data as are shown in Part 2. For these experiments 
propane solutions of the S.A.E.-50 oil were self- 
refrigerated at a rate of chilling 3°F. per minute. 
When the temperature reached —40°F. (atmospheric 
pressure) a portion of the solution was immediately 
withdrawn from the steel vessel into a glass graduate 
immersed in a bath of acetone and solid carbon di- 
oxide. The per cent of clear solution as a function of 
time was then recorded as the solution settled. 

The naphtha solutions were made up in graduates, 
and these were immersed in a bath of naphtha. These 
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Aoeed solvent Solvent 

ime _——~ . ¢ — 

(Hours) Naphthat Propane Naphtha Propane 
0.25 0 “a 18 
0.50 0 30 48 
0.75 0 42 69 
1.5 0 66 a 80 
2.0 0 69 2 81 
5.0 0 ae 6 iy 

10.0 0 14 
25.0 0 35 
30.0 0 36 


780 per cent naphtha showed only 26 per cent clear solution after 30 hours. 


solutions were chilled at the customary slow rate 
of 2°F. per hour. Chilling to 0°F. was carried out by 
placing bath and contents in a cold room; from 0°F. 
to —40°F. they were chilled by slow addition of solid 
carbon dioxide to the bath. At —40°F. the solutions 
were very gently agitated and then allowed to settle. 


These data in Part 2 (Table 1) confirm the rapid 
settling tendency indicated in Part 1. The wax settles 
extremely rapidly in propane solution, even though 
crystallized at refrigeration rates which are ex- 
tremely high in comparison with those commonly 
considered necessary for good settling. It will also 
be noted that in propane solution the wax settles to 
a sufficiently compact mass to afford a good yield of 
dewaxed oil, whereas in naphtha settling is imprac- 
tical on this oil because of the low yield of de- 
waxed oil. 

Careful measurement of the A.S.T.M. pour point 
of the oil recovered from the clear solutions in the 
experiments recorded in Part 2 (Table 1) showed 
that, at equal solvent concentrations, the oil dewaxed 
in propane was 5°F. lower in pour point than that 
dewaxed in naphtha (—10°F. as compared with 
—b5°F.). This result was so different from that which 
was expected from consideration of published data 
on the solubility of wax in naphthas of various 
molecular weights that this point was followed up 
further by experiments on solubility of wax in pro- 
pane, butane, and several higher boiling petroleum 
fractions. These experiments gave further weight to 
the indicated lowered pour point. The results of 
these measurements are shown in Figure 1, where the 
solubility of 120°F.-melting-point wax in propane, 
butane, and several naphthas is shown as a function 
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FIGURE 1 
Solubility of 122-Degree-Melting-Point Wax in 
Various Solvents. 


of molecular weight. It will be noted that the curves 
pass through a maximum, and this accounts for the 
lowered pour point obtained in the case of dewax- 
ing in propane. 

As pointed out above, the data of Table 1 and 
other similar data indicated probable high filter rates 
for the propane and butane solutions. Accordingly, 
rates of filtration were obtained with a small filter 
leaf, using moderate pressures; and were found to 
be very high. These experiments further added to 
the possibilities of the process. 


DEVELOPMENT OF PROCESS 


These earlier data indicated that the process was 
probably extremely flexible, and very probably ap- 
plicable to all types of oils and to either filtering 
or settling operations. This was confirmed in the 
experimental work carried out in the development of 
the general process of dewaxing in solution in light 
hydrocarbons. The process has been carried to its 
fullest development, however, in a filtering type of 
operation. Accordingly, the present paper empha- 
sizes this method. 

The immediate use for the process, as far as this 
‘company is concerned, was for dewaxing distillate 
motor oils (S.A.E. 10 to 60 grades, inclusive). Ac- 
cordingly, the first large-scale experiments were di- 
tected at developing a process for handling them. 
The apparatus used is shown diagrammatically in 
Figure 2. The insulated pressure vessel A, of about 
l0 gallons capacity, is shown connected to the press 
B by means of flexible tubing C, while flask D is 
aranged to collect filtrate. A second vessel, similar 
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to. A, was also available, and was used for experi- 
ments on washing the cake on the leaf with cold 
hydrocarbon solvent. 


The apparatus was operated in a cold room to 
avoid radiation as far as possible. In making a run 
the pressure vessel was removed, and a weighed 
amount of oil introduced through the connection for 
the flexible tubing. The light hydrocarbon solvent 
(propane or butane) was then weighed into the drum 
from a second pressure vessel, and the contents of 
the drum A warmed by admitting steam to the coil 
E. The drum was then placed on the trunnions G, 
and the solution made homogeneous by rocking the 
drum. It was then connected to a vent line at H, 
and chilling obtained by evaporation of a portion of 
the solvent. Pressures and temperatures during the 
chilling cycle were observed by means of the gage J 
and thermometers K. After chilling, the drum was 
connected to the press (containing a leaf of 0.6 square 
feet area, covered with canvas), and filtration was 
carried out under pressure of air applied to the drum 
A through the connection H. The press was pro- 
tected from radiation by immersion in a bath (not 
shown) of kerosene refrigerated with solid carbon 
dioxide. Concentration of solution and quantity of 
oil filtered were determined by weighing the vessel D 
before and after evaporation of the solvent. When 
washing the cake, the second vessel was connected 
to the press in a manner identical with that for A, 
and the cake was washed with solvent at the tem- 
perature at which the filtration was carried out. 

First experiments were carried out on a Mid-Conti- 
nent distillate having a viscosity (Saybolt Universal) 
of 92 seconds at 210°F. Experiments with both 
propane and butane indicated the former to be more 
practical for producing the pour point desired (0°F.). 

Experiments on the effect of rate of chilling on 
filter rate showed that rates of chilling as fast as 
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FIGURE 2 
Experimental Dewaxing Apparatus. 














5°F. per minute gave remarkably fast filter rates. 
On the other hand, there appeared to be a -practical 
limit to the rate of chilling, because instantaneous 
chilling from 95°F. to —40°F., as is obtained by 
throttling the solution from high pressure to at- 
mospheric through a valve, lead to unfiltrable sus- 
pension of very fine crystals. Rates of chilling inter- 
mediate between the above limits were not tried, be- 
cause the former is as fast as can reasonably be ob- 
tained when chilling by a batch operation; whereas 
the latter seemed to limit the possibilities of applica- 
tion of flash chilling. Further confirmation of this 
was obtained when it was found that a small amount 
of flash-chilled mixture added to a mix of good filter- 
ing characteristics appreciably lowered the filter rate 
obtainable. 

The effect of concentration of solution on filter 
rate, yield, and pour point of dewaxed oil were also 
studied. These data, together with those obtained 
from experiments on washing, gave basic information 
for the design of a plant. Typical data obtained are 
shown in Table 2. 

It will be noted from the results recorded in this 
table that filter rates of several gallons per filtering 
hour per square foot of filtering surface are readily 
obtainable at very low filtering pressures. These high 
rates were consistently obtained on this and other 
oils of higher and lower viscosities. Also, the yields 
of dewaxed oil were notably good. With a moderate 
amount of washing the yields approached very close- 
ly the maximum obtainable. Analyses of the wax 
cakes obtained consistently showed oil content to 
be as low as about 30 per cent. From oils containing 
12 to 14 per cent wax, yields of 80 per cent dewaxed 
oil were readily obtained—which is distinctly better 
than obtainable by most commercial processes. Very 
low pour points, as shown by Table 2, and lower 
ones in the case of less viscous oils were obtained 
with comparative ease. 

While the results of Table 2 were obtained on a 
treated oil, equally good results were obtained on 
untreated distillates. Substantially complete dewax- 
ing was obtained. Thus, a dewaxed S.A.E.-50 Mid- 
Continent distillate poured at —5°F. before and 
after acid treating. 

The wax cake obtained by this process as described 


is unique in that it is of such consistency that it is 
readily pumped. This permits easy removal from a 
press, and contributes to the ease of application of 
the process to commercial practice. 

Experiments using apparatus somewhat larger 
than that shown in Figure 2 were also conducted. 
These were directed at a determination of the prac- 
ticability of a vertical press of our own design which 
was deemed to be particularly suitable to the process. 
Operation with this larger press (14 square feet of 
filtering surface) showed it to be suitable, and the 
experiments confirmed the expectations of the earlier 
work. 


DESCRIPTION OF PLANT 


A plant embodying the principles outlined above 
has been constructed at the Wood River, Illinois, 
refinery of this company. This plant has a charging 
capacity of 55,000 gallons daily, and it has been in 
operation since September 1932. 

A somewhat simplified flow diagram of the plant 
and process as designed is shown in Figure 3. | 

Propane from the storage vessel A is mixed with 
oil from the tank B, and the combined stream 
pumped through a heater C, wherein the mixture is 
heated with steam to a temperature of about 130°F. 
The combined stream is then discharged into ‘one of 
the chilling vessels D, until the drum is about three 
fourths full—at which time the stream is diverted to 
another chilling vessel. Chilling in the vessel is ac- 
complished largely by evaporation of a portion of 
the propane, but is aided somewhat by the slow 
introduction of cold propane (—40°F.) from tank M, 
which has been used to wash the filter cake on the 
leaf. The evaporated propane is compressed by com- 
pressor E, and is condensed in F to return to the 
storage vessel A. Following the chilling the cold 
mixture is discharged to one of the storage vessels G 
which acts as a reservoir for the pump H. 

In operating the plant the chilling drums are 
charged in rotation; thus one drum may be filled 
while the second is being chilled; the third being 
ready for discharging to the cold-oil storage drums. 
A complete cycle of charging and chilling requires 
Final chilling temperature is 


about 90 minutes. 


TABLE 2 


Results of Experiments with Apparatus and Method as of Figure 1 
Dewaxing S. A. E.-50 Oil in Propane Solution* 


a 





——— 





Volume, per cent oil in solution after chilling .:.......... 0. ccc ee eee cece ee eee 17 27 35 48 
I haa o « a5 k Vinbs Gn 9 ois Warns oc 0s ce c0osicy caveretyecess —40 —40 —37 i 
SSS AL ALLA I TO ENS. PE ATER ATEEETE EEE ET RTE 10 15 20 20 
i has bs. relies REO RG aie bs nobis ccccc cessed seggecedicens 10 15 20 2) 
Volumes of wash per volume of oil charged.............. cece cece eee eee e eens 3 2.5 A, 2.9 
Filter rate, gallons of oil (in filtrate) per square feet per hour................. 4.3 3.0 1.6 0.25 
is aa ine Sirk gab 6ic-c ee oe'cs bo sen dgud seeesma see vac 83 75 ‘ 
EES SESE ERLE IPOS ETE ETE TET ET TEE —5 —5 —10 —l) 
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*In all experiments the oils were dissolved in propane at 95 F., self-refri gerated at a rate of 3°F. per minute, and filtered under 50 pounds 1: essur 
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—i0°F., and filtration is carried out at this tempera- 
ture. 

The chilled mixture is pumped under 50 pounds 
pressure into the presses J through the bottom, the 
filtrate passing to the storage tank K. When the de- 
sired quantity of mixture has been filtered, the excess 
mixture in the presses is drained to the storage vessel 
G with the aid of propane vapor (at about 10 pounds 
pressure) introduced at the top of the press. Cold 
propane is then pumped into the presses from the 
storage vessel L. This propane has been cooled by 
heat exchange with the outgoing filtrate and by self- 
evaporation. When the desired quantity of cold pro- 
pane has been pumped through the filter cake into 
tank M, the excess is drained from the press to the 
storage vessel L. After having been washed thus, 
the wax cake is discharged by means of a back blow 
of propane vapor through the leaves. By this opera- 
tion the cake is discharged through the conical bot- 
tom section of the presses into the screw conveyor 
N, which carries it to the wax storage tank O. 


Propane is recovered from both filtrate and wax 
by distillation. The oil is pumped into the distillation 
system P, where the bulk of the propane is removed 
by distillation under 200 pounds pressure—using 
closed steam as a heating means. Propane is con- 
densed in the water-cooled condenser F, and returned 
to the storage vessel A. From the 200-pound section 
the hot-oil solution containing a small amount of 
propane is throttled to atmospheric pressure and 
stripped with steam. This steam is condensed in a 
jet condenser Q, and the uncondensed propane is 
re-compressed and condensed in F. The dewaxed oil 
is finally stored in tank R. A similar system for 





separating propane from the wax is shown at §, the 
wax being finally stored in tank T. 


The flow diagram does not show in all cases the 
number of units for each type of equipment. Specific 
exceptions are the compressors and filters. The plant 
as constructed comprises eight presses (operated in 
two batteries of four each) and three compressors: 
The two batteries of presses have separate charging 
pumps and lines. The service of the compressors will 
be described later. 


The presses are vertical cylindrical vessels, each 
containing 11 canvas-covered rectangular leaves. The 
bottom section of the press is conical, connecting to 
the screw conveyor; and the top is equipped with a 
dished head, which is flanged to facilitate occasional 
removal for repairs. Discharge from each leaf may 
be diverted through a sight glass for observation 
when such seems necessary from observation of the 
master sight glass. 

The compressor equipment is housed in one build- 
ing; while the presses, pumps, and control equipment 
are housed in the second building. Chilling vessels, 
as well as storage vessels and distillation equipment, 
are unhoused. The compressor equipment comprises 
three separate compressors, one of which operates at 
a variable suction pressure and handles the propane 
evaporated during the chilling operation. A second 
compressor is connected to all tanks containing pro- 
pane at atmospheric pressure (storage tank for 
chilled solution, fresh wash tank, used wash tank, 
filtered solution tanks, and the wax tanks). This 
compressor also handles the vapor evolved on evap-. 
oration of propane for production of cold wash. A 
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FIGURE 3 
Flow Diagram of the Wood River Dewaxing Plant. 
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third compressor acts as a stand-by, and is suitable 
for either service. 


The pumps, presses, and control rooms are housed 
in a three-story building. The pumps occupy the 
first floor; while the presses occupy the second floor, 
and extend a short distance through the third floor 
to make the top connections readily available there. 
The control room for the chilling operation is located 
on the first floor, while the control room for the 
filtering operation is located on the second floor. 


In laying out the plant considerable attention was 
paid to centralization of control. This has been ac- 
complished through the use of hydraulically-operated 
valves at the points requiring frequent operation. 

At present one operator is required in the com- 
pressor building, one operator in the chilling control 
room, one operator in the press control room, two 
operators look after the pumping operations, while 
a foreman has general charge of the operation. This 
requirement can, no doubt, be reduced by one or 
two men as further experience is gained. 

The buildings are exceptionally well ventilated; 
and the equipment is, of course, designed to prevent 
leakage of propane and formation of sparks. The 
buildings can also be rapidly flooded with steam. 
While the operation might have been considered 
hazardous a few years back, the industry’s experi- 
ence in operation of absorption plants lends assur- 
ance to the probable comparative safety of the de- 
waxing process. 


PLANT OPERATION 

The plant has operated with great ease, and within 
a few weeks of its start it reached a production 
greater than the designed capacity, although filter 
rates on a commercial scale did not quite equal those 
on the laboratory scale. In operation to date, volume 
of production has been more important than yield; 
accordingly, the washing operation has not been 
practiced continuously, although experiments with 
washing indicate its practicability. Operating costs 
have been extremely low. 

Temperatures as low as —45°F. on the chilled 
solutions are obtained with astonishing ease. De- 
waxed oil yields check closely with those determined 
on the semi-commercial equipment under correspond- 
ing conditions. Trouble from leaf-leakage is a rare 
occurrence. Steady production of oils pouring at 
0°F. to —5°F. of as high viscosity as S.A.E.-60 grade 
is usual. The process appears to be in every respect 
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a very marked advance over the generally accepted 
dewaxing processes. 


OTHER APPLICATIONS 


While the foregoing description places considerable 
emphasis on dewaxing distillate oils of viscosities rang- 
ing from those suitable for S.A.E.-20 to those suitable 
for S.A.E.-60 motor oils, it should also be pointed out 
that the process is applicable with equal advantages to 
dewaxing oils outside this range, and to residual oils as 
well. Small-scale experiments (Figure 2) have been 
carried out on oils from other crudes, on residual oils 
such as are used for production of bright stocks, and 
on oils of various degrees of refining ; and these experi- 
ments show that the process is equally applicable in all 
cases. Thus, for example, steam-refined stocks filter 
readily, giving as high filter rates as are shown above 
for distillate oils. Pour-point depressors have been tried 
in the filtering type of operation, and in some cases 
give higher filtering rates and higher yields before 
washing. 

While considerable emphasis in this paper has been 
placed on the filtering operation as of Figure 3, this is 
done only because the process has been carried to more 
complete development along these lines. Experiments 
being conducted at the present time indicate that a con- 
tinuous process of filtration, using equipment particularly 
suitable to the properties of the solutions, can be readily 
developed to give results equally as good as, and prob- 
ably better than, those described herein. Continuous 
chilling methods have also been experimentally investi- 
gated, and some of these show good promise of applica- 
tion. Moreover, a modification of the process makes it 
possible to dewax and remove all asphalt from residual 
oils in one operation. Thus, by settling reduced crudes 
in propane or butane solution very good yields of de- 
waxed and asphalt-free oil are obtained. By settling at 
two different temperatures fairly good separation be- 
tween asphalt and wax can be made. 

It will be realized from this description that this de- 
velopment offers to refiners a process which is more 
flexible, easier of application, and less costly in opera- 
tion than any of the dewaxing processes previously 
available. 
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CARL F. PESTER 


Standard Oil Development Company, 
Elizabeth, New Jersey 


URING the past six or 

seven years, the Sepa- 
rator-Nobel (S-N) Com- 
pany of Stockholm, Sweden, 
has been experimenting with 
a centrifuge for use with 
heavy solvents, and has now 
developed this machine to a 
point where it is being of- 
fered to the petroleum in- 
dustry for dewaxing. The 
machine is built according to 
Separator - Nobel 
tions by the Swedish De- 


specifica- 


Laval Company; and, while 
of a construction somewhat 
similar to the standard ma- 


Centrifuge Dewaxing With 


‘Trichlorethylene 





SIDE from paraffin distillate, the de- 

waxing of those fractions of a crude 
oil from which lubricating oils are made 
has been rather difficult, and has been one 
of the most expensive steps involved in the 
production of low-pour oils. The original 
cold-settling method for pour-point reduc- 
tion, because of its high cost and uncertain- 
ty of result, was eventually replaced by cen- 
trifugal dewaxing, which gave greater reduc- 
tions in pour point and increased yields 
with lower investment and manufacturing 
costs. Considerable work has been done in 
recent years on the use of filter aids and 
solvents, all with the idea of developing a 
process which would give satisfactory pour 
points, and which at the same time would 
also be cheaper in operation and invest- 
ment than the centrifuge dewaxing method 


ering layer of water, thereby 
reducing evaporation losses in 
tankage to a minimum. 

A pamphlet has been pre- 
pared. by the Roessler and 
Hasslacher Chemical Com- 
pany giving the physical prop- 
erties and uses of trichlor- 
ethylene; and, in an article 
published by the same com- 
pany in Ind. Eng. Chem., Oc- 
tober, 1932, p. 1164-8, the sta- 
bility of this solvent and its 
corrosive effects are quite 
thoroughly discussed. The fol- 
lowing quotation is the sum- 
mary of this article: 


chines made by this com- generally used. 
pany, has a special bowl 
which permits the discharge _, 

of gaat from the rcecteceant moana: 
center of the bowl and of the 
bright stock from the periphery—the reverse of the 
centrifugal process using naphtha as a diluent. This 
special bowl design is necessary due to the fact that 
the solvent—trichlorethylene—in which the oil is dis- 
solved has a high specific gravity. Because of the 
great difference between the specific gravities of the 
solvent and oil it is possible to operate the machines 
at slower speeds than necessary with naphtha dilu- 
tion, or from 8000 to 9000 r.p.m. against 15,000 to 
17,000 r.p.m. for the super-centrifuge. 

The advantages claimed for the S-N dewaxing 
Process are that the machines will give greater 
throughput of dewaxed oil per machine than the usual 
methods. Lower dilutions of solvent, higher chilling 
tates (10 to 15°F. per hour), and a smaller spread 
between the final pour point of the finished oil and 
the centrifuging temperature are also claimed. These 
factors would permit a considerable reduction in the 
Volumetric capacity of the plant, and also in the re- 
rigeration required. Further advantages of the solv- 
‘nt are that it is non-flammable which, consequently 
tliminates fire hazards. Its high specific gravity and 
immiscibility with water permit storage under a cov- 
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“Trichlorethylene does not 
decompose in darkness. It is 
not decomposed in light unless 
oxygen is present. The pres- 
ence of traces of certain anti- 
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oxidants prevents the decomposition in light. 

“Trichlorethylene does not decompose on heating 
up to 130°C. It may decompose on heating in the 
presence of oxygen unless anti-oxidants are present. 

“Trichlorethylene does not hydrolize. It is only 
slightly affected by ferric chloride. The ordinary 
metals do not catalyze decomposition of trichlorethy- 
lene. Trichlorethylene is not corrosive if anti-oxi- 
dants are present; even in the absence of these sub- 
stances its corrosive effect is small.” 

The physical properties of trichlorethylene are 
shown in Table 1. 


EXPERIMENTAL WORK 


Since the sponsors of the S-N machine claimed 
that the separator was capable of giving large 
throughput with stocks of low wax content, experi- 
mental work was carried out on such an oil. Opera- 
tion on a stock of this type is, in general, discontinu- 
ous; and it is only possible to secure continuous op- 
eration by artificially increasing the petrolatum con- 
centration. Although primary interest was in low- 
petrolatum-content oils, additional tests were run on 
stocks which are currently handled by other dewax- 
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Te ee ee ct dbs eevns C:H Cls 
I SN ons, ON cla diecccdedecmes 131.4 
ee ee oe we ecm d Water white 


es EC dé sé accede D Wh ec ove Tempera- Specific 


(Referred to water at 39 deg. F.) ture gravity 
(Deg. F.) 
32 1.4996 
59 1.4762 
86 1.4514 
113 1.4262 
139 1.3997 
Pounds per gallon ............ 12.25 
hE ach a a 0.550 centipoises at 77°F. 


0.446 centipoises at 122°F. 
0.371 centipoises at 167°F. 


SE MOM. oc ccdcccccnces 188°F. 
Freezing point ..°....,...... —126°F. 
Coefficient of expansion ..... 0.001193 at room temperature 
Heat of vaporization ........ 104.5 B.t.u. per Ib. 
Specific heat (liquid) ........ 0.2586 B.t.u. per lb. per deg. F. 
Solubility of water in tri- 

re (86°F.) 


0.017 g. per 100 at 50°F. 
0.035 g. per 100 at 82°F. 





ing methods. In Table 2 will be found results of 
typical runs at varying dilutions and chilling tem- 
peratures on several different feed stocks. 

From the foregoing tabulation it may be readily 
seen that the throughput per machine is very high 
for oils of low wax content, diminishing as the petro- 
latum increases. It will also be noted that in the for- 
mer case the spread between chilling temperature 
and pour on the finished oil is considerably less than 
is the case with high-wax-content stocks. Another 
interesting point is that the machine handled stocks 
which had not been completely refined, giving about 
the same throughputs as with completely refined 
stocks. Runs 6 to 9, inclusive, were made on an acid- 
treated, neutralized, reduced, and filtered stock; 
wheareas runs 10 through 12 were made on a stock 
handled in a similar manner, except that it was not 
filtered prior to centrifuging. It has been found that 
dewaxed oils produced by this machine have a cloud 
point quite close to the pour point, the difference 
being about 5°F. 

The experimental work on this machine, of which 


the above data represent only a part, has shown 

rather definitely that the following conclusions may 

be drawn: 

1. In general, the Separator-Nobel centrifuge will 
dewax oils which can be handled by the usual 
centrifugal means, showing up to advantage on 
oils of low wax content and undecolorized stock. 

2. The S-N dewaxing method uses somewhat lower 
solvent dilutions than processes employing naph- 
tha as the diluent. 

3. At any given dilution, the yield of dewaxed oil 
can be increased by taking lower throughputs. 

4. For a given throughput and pour, yields of de- 
waxed oil usually increase with increased oil di- 
lution. 

PLANT DESIGN 

The design of equipment for carrying out the pro- 
cess can be substantially the same as that for the 
commonly known centrifugal dewaxing plant. Actu- 
ally, many improvements over the older type units 
have been incorporated in S-N centrifuge plants de- 
signed to date. 

The low dilution and high allowable chilling rate 
permit the use of much smaller chilling drums, giv- 
ing a shorter hold-up in the system. Consequently, 
when charging stocks the time required for the 
change and the contamination involved are greatly 
reduced. With these conditions, it is apparent that 
continuous chilling should be possible. Continuous 
chilling shows many advantages over batch chilling, 
including a lower plant cost (about 20 per cent low- 
er), a smaller requirement of solvent on hand (about 
50 per cent lower), simplified operation, a greater re- 
frigeration recovery and, consequently, a smaller re- 
frigerating plant. The operating cost of a continuous 
chilling plant is estimated to be about 15 per cent 
lower than that of a batch system. The above facts 
clearly indicate that batch chilling should not be con- 
sidered. 

In designing plants for high-pour feed stock, the 
trichlorethylene should be heated to about 120°F. in 








TABLE 2 
Spread 
Between 
Chilling 
Saybolt Pour Tempera- Yield 
Gravity Viscosity Pour Dilution Chilling Point ture and Bright Barrels 
(Deg. at 210 ~=Point (Oil to Tempera- Bright Pour Stock Per Day 
A.P.I. Deg. F. (Deg. Trichlor- ture Stock Point (Per Per 
Stock F.) ethylene) (Deg. F.) (Deg. F.) (Deg. F.) Cent) Machine 
1. Reduced distillate ................ 25.4 119 30 50:50 —25 2 27 95.2 84 
2. Reduced distillate ................ 25.4 119 30 50:50 aa § 10 13 97.2 116 
3. Reduced distillate ................ 25.4 119 30 50:50 0 12 12 97.8 116 
4. Reduced distillate ................ 25.4 119 30 55:45 1 20 19 98.2 110 
5. Reduced distillate .:.............. 25.4 119 30 55:45 0 20 20 98.2 102 
ee i eee ceece 24.3 135 95 40:60 —24 20 44 87.1 52 
EE ON isk lace 24.3 135 95 45:55 —19 22 41 87.8 53 
EEE EN ee Fe 24.3 135 95 50:50 —25 28 53 85.8 66 
ee Se wen te ee 24.3 135 95 55:45 —25 28 53 82.7 53 
ES ee ee 23.8 140 95 40:60 —2§ 12 37 86.5 60 
SS ART SS a gene 23.8 140 95 40:60 —20 12 32 87.0 59 
ne Su eseaa 23.8 140 95 40:60 —14 20 34 88.7 49 
SET ERT CT eee 26.5 65 80 45:55 18 40 47 89.0 41 
I a 26.5 65 80 40:60 —25 34 59 85.1 38 
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a commercial exhaust-steam pre-heater and pumped 
through a mixing column with the feed and then 
through a commercial cooler in which the solution 
should be cooled to about its pour point. The solu- 
tion should then flow through the chillers, entering 
at the top and leaving at the bottom to prevent heat 
convection currents. The chiller volume should be 
based on a chilling rate of approximately 12°F. per 
hour. It is probable that higher chilling rates may 
be permissible ; however, this fact has not been defi- 
nitely determined. Actually, much higher chilling 
rates are not possible with the internal coil-type 
chilier, as the coil surface required fixes the minimum 
size of the tank and, thus, sets the maximum chilling 
rate at from 10° to 15°F. per hour. The chillers 
should be equipped with agitators in the top. The 
last chiller should be slightly elevated, and the level 
maintained just below the top by means of a level 
controller operating the feed pump. The solution can 
then flow from the last chiller to the centrifuges with 
no intermediate feed tank. Connections should be 
provided on each chiller, so that the solution may be 
pumped from one chiller to any other chiller. 

The centrifuges are totally enclosed; and, accord- 
ingly, very little trichlorethylene vapor should be 
present in the centrifuge room. The petrolatum is 
melted in the centrifuge by means of closed exhaust- 
steam coils. This eliminates the usual petrolatum- 
water settling tanks and hot-water circulating sys- 
tem. 

In view of the simple operation of both the cen- 
trifugal plant and the solvent-removal still, it is feas- 
ible to have these two units operating integrally. 
This procedure eliminates the intermediate storage 
tanks, and thereby decreases handling and evapora- 
tion losses as well as the quantity of solvent neces- 
sary in stock. For feed stocks having a small percent- 
age of perolatum, the petrolatum dicharged from the 
centrifuge may be stored and run into the solvent- 
removal still when the centrifuge plant is down. 
However, for feed stocks containing reasonably large 
percentages of petrolatum, a separate petrolatum 
solvent-removal still should be used. 

The still should be designed for exhaust-steam 
heating, so as to prevent a high-film temperature ; and 
the maximum temperature to which the solvent is 
subjected should be 230°F. The solution should be 
pre-heated to about 165°F. by means of the over- 
head solvent vapors, and then further heated to 
230°. with steam in a special shell-and-tube vapor- 
izer and flashed into the tower. Between 80 per cent 
and 0 per cent of the solvent present (depending on 
the mol per cent in the solution) will be vaporized in 
this heater. The tower need have only entrainment 
baffles above the point of flash, but should have 
about 10 bubble-cap trays below this point. Exhaust 
Stean 


(about one pound per gallon of oil) should be 
used ‘n the bottom of the tower as a stripping me- 
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dium. In view of the large quantity of solvent re- 
maining in the oil at the point of flash, some auxil- 
iary heating means must be provided just below this 
point to supply the required latent heat of the sol- 
vent and preevnt the condensation of steam. The 
solvent-free oil from the bottom of the tower should 
be flashed into a vacuum drum for the removal of 
entrained moisture. 

The still for the petrolatum should consist of a 
packed tower and a small feed vaporizer. Condensa- 
tion of steam in this tower is permissible; hence no 
auxiliary heater is required. The over-head solvent 
vapors and steam should discharge to the bright 
stock-still over-head condenser. 

If necessary, the equipment could be operated un- 
der a slight vacuum to keep a lower temperature; 
however, atmospheric operation is. preferred, as it 
will give lower solvent losses. 

The actual cost of building a plant for using this 
process is entirely dependent upon the stock to be 
handled, geographical location, as well as upon the 
chilling facilities provided—i.e., batch or continuous. 
In Table 3 will be found a comparison of the utility 








TABLE 3 

Oil charge to plant, gallons per hour.... 100 100 
Trichlorethylene-oil dilution ............ 45:55 60:40 
Water, gallons per minute.............. 20 40 
Exhaust steam, pounds per hour........ 270 390 
Live steam, pounds per hour............ 60 90 
Power,’ keelowatts. 96055 6iscn Sree eae 8 19 
Solvent, loss, per cent by volume on oil 

CRAPO os ba Séuw ius Sree eae 0.6 0.9 
Approximate plant cost, dollars per 100 

gallons per hour ......... $30,000-$35,000 $55,000-$60,000 








requirements for two typical plants of approximately 
400 barrels per day of undewaxed oil charged. In the 
one case the dilution is low, as the stock is of low 
wax content (2 to 3 per cent), and the solvent-oil 
mixture is only chilled to 0°F.; whereas in the sec- 
ond instance with a 20-per-cent wax concentration 
there is a higher solvent dilution, and the solution 
is chilled to a temperature of — 30°F. Continuous 
chilling is assumed in both plants, and in the first 
this is accomplished by means of water, dewaxed so- 
lution, and brine; while, in the second plant water, 
cold solution, and direct expansion of ammonia are 
used. 

The data given in Table 3 should be ample to en- 
able anyone interested in the process to calculate the 
operating costs by his own particular method, and 
from figures so obtained it may then be readily de- 
termined whether the process would appear to have 
any advantages over the dewaxing methods which 
might be currently used. On the basis of the data 
given in Table 3 the operating costs per 100 gallons 
for the two plants should work out to $1.40 to $1.50 
per hundred for the low-wax-content stock, and 
$2.10 to $2.20 per hundred for the high-wax-content 
oil. 
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WILLIAM P. GEE 
The Texas Company 


ILTER-aid are finely di- 

vided solids, highly porous 
in nature, that assist in the 
separation of liquids from 
suspended matter by filtration. Filter-aid acts as a 
framework, a reinforcement, whereby the fine plastic, 
compressible solid to be removed is maintained in a 
more rigid, pervious state on the filter cloth for sub- 
Diatomaceous earths 


TULSA, OKLAHOMA 


sequent washing and drying. 
have been used extensively for this purpose, and during 
the past several years considerable attention has been 
given to use of these materials in petroleum dewaxing. 

In commercial operations at the filter-aid dewaxing 
plants of The Texas Company and the Tide Water Oil 
Company, materials such as Johns-Manville “Hyflo 
Super Cel” and Dicalite “White Speed Flow” have 
been used as filter-aids. These materials are almost 
pure silica, and lend themselves easily to reconditioning 
for reuse indefinitely in the filter system at little cost. 

To illustrate the effect of filter-aid addition: a nar- 
row cut “overhead” lubricating distillate from Maid- 
Continent crude, of 49 Saybolt viscosity at 210° F. and 
100° F. initial pour test, could not be handled by the 
conventional methods of dewaxing. The distillate was di- 
luted with 65 per cent plant naphtha of about 58° A.P.I. 
gravity in order to reduce the viscosity, then chilled to 
—23° F. and filtered through heavy filter canvas. The 
filtered solution was cloudy with wax and on reduction 
showed a pour test of 45° F. Wax remaining on the 
filter canvas was sloppy and high in oil content. To 
another portion of the chilled, wax bearing solution an 
amount of filter-aid equivalent to one fourth-pound per 
gallon of solution, was mixed in and this mixture fil- 
tered on a similar filter cloth. The filtered solution, in 
this case, was perfectly brilliant and on _ reduction 
showed a pour test of 20° F. Furthermore, the wax 
filter-aid cake was firm and in such a form that it 
could be easily washed with additional naphtha to re- 
move surplus oil. 

By using sufficient filter-aid with the precipitated 
wax in a sufficiently low viscosity solution of the oil, 
any type of petroleum wax can be removed from any 
grade of oil. 


OILS PROCESSED 
Examples of some of the various oils that have been 
processed are given in Table I. These grades have 
ranged from low viscosity paraffine distillates to high 
viscosity residual cylinder. stocks ; both wide and narrow 
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wien Kilter-Aid 





cuts of distillates and residua 
have been handled; and wax- 
es ranging from very soft, 


MAY 17-19, 1933 


low melting points waxes in 
partially pressed distillates or neutrals to the more 
rigid, highly crystalline waxes contained in some types 
of oils have been removed. Resultant pour tests of the 
oils can be raised or lowered by altering the filtering 
temperature and the dewaxed oil remains cloud free 
in almost all cases below the pour point. 


NAPHTHA USED AS DILUENT 
Commercial operation of filter-aid dewaxing has 
been restricted to use of petroleum naphthas as the oil 
solvent or diluent, and examples given in Table I are 
for oils that have been diluted with naphtha. This 
naphtha generally runs from 58° to 59° A.P.I. gravity, 
with a boiling range of about 150° to 380°F. and a 
. of about 130 to 150. 


As indicated by the difference between filtering temper- 


Saybolt thermo-viscosity at 60° F 


ature and resultant solid point of the dewaxed oil, 
which we call “dewaxing differential,” some wax, as 
well as all of the oil, is soluble in naphtha, at low tem- 
peratures. This solubility of wax and the relatively 
high viscosity of naphtha are its chief disadvantages. 
Its advantages are, of course, its common availability, 


ease of handling and low cost. 


SPECIAL SOLVENTS USED AS DILUENTS 
However, with the increasing commercial production 
of various other suitable organic solvents of lower vis- 
cosity, these may be used to advantage in combination 
with filter-aid to result in increased rates of flow or 
capacity, and, in some cases, lower pour tests due to 
decreased solubility of waxes in the diluent. Table I] 
shows temperature-viscosity curves (viscosity by Say- 
bolt thermo-viscosimeter) for a few of these solvents 
in relation to the grade of naphtha that has been used 
in commercial operating filter-aid dewaxing plants. 
Table III gives a comparison of experimental results 
obtained by using naphtha with filter-aid, and acetone- 
benzol mixture with and without filter-aid and shows 
the effect of adding filter-aid in acetone-benzol solu- 
tion on rates of flow, solid points, and dewaxed oil 
yields. 

In the case of the vacuum lubricating distillate the 
effect of the lowered solution viscosity on rate of flow 
for the same filtering temperature is clearly shown, 
even though larger amounts of wax were removed, (ue 
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TABLE I 






































nde GEMM ci Fia os oka Weo capped ens ce eae Pffe. Dist. Pressed Long Lube Long Dist. Long Cylinder Overhead 
Dist. Dist. Dist. Stock Residuum Stk. Cyl. Oil 
Made SHIR. oie ois 535 dona 40a aeeeee Seater Ranger Pennsyl- | Oklahoma Coastal Mid-Cont. Pennsyl- North Oklahoma 
vania vania Texas 
GRC NNER, s)5.5 65.0 0'3b oun doe Sasewoet as Vac. Tube Vacuum | Vac. Tube Vacuum Vac. Re- Steam & | Vac. Frac. 
Still Still Still duced Fire Tower 
ee ee rn ee eee None Cold None SO2 Percolated Acid & Centri- 
Pressed Treated to Color Clay fuged 
| IER Teak ep aeae cues | 29.9° 34.7° 29.5° 25.9° 23.8° 28.0° 23.7° 20.2° 
eh tds ch chev ee eter ete cel 355° 305° 375° 430° 490° 485° 555° 535° 
ee oe a ee, os eee gr en a. yb | 395° 335° 420° 485° 575° 555° 640° 600° 
e' ¢ 8 5 eee See 93 78 244 SOO 8 | oy aiesee St A eee a ord Oe ee Eee 
RNS S| SR Ome: ES” i fe. ie Ree 49 [Ba 76 97 160 171 
OS |” SBR Beemer teas pyr) Pee. #1 #34 | #=#8% Dark #6 Drk. Green|Drk. Green 
RINE SI MN oy cic Sia's Ssccrecs ss ees 65°F . 25°F. 65°F. | 60°F. 100°F . 95°F . 85°F. 10°F. 
ee ey at ne reer | —10°F. — 5°F. | 10°F. 15°F. 20°F . 15°F. 30°F. 5°F.2 
Pitering Temp. °F.............0..004. | —35°F. 28°F | —10°F. +3°F. —10°F. —27°F . +13°F. —16°F. 
% Naphtha in Solution. . eh akh eee 40% | 55% | 60% 65% 72% 67% 72% 
#Filter- Aid (dry) /gal. solution......... | YF lo# | * l4# | l4# 1# 34# 24# Ye# 
1Amount Wax Removed...............| 11.4% 2.2% | 46% | 2 0% 9.1% 15.5% 8.0% 1.5% 
Beettiig FOr OF WAS... oo. ic nce 112°F . | 94°F . | 130°F . | 130°F . 140°F . 125°F . 139°F . 137°F . 











(1) As determined by wax analysis of discharged cake, expressed as percent by weight original oil charged. 4 
(2) Centrifuged solution filtered to remove floating wax which caused high cloud, then treated for color. Pour Test given on treated oil, number 44% 


color, no cloud at —14°F 


to the decreased solubility of wax in the diluent. The 
effect on dewaxed oil yields when adding relatively 
small amounts of filter-aid is also shown. The dewaxed 
oil yield increased as the amount of filter-aid increased, 
and it has been determined that this increase in yield 
will continue to a definite critical peak, where the oil 
soakage in the surplus filter-aid material will cause a 





decrease in yield. This has also been found to be true 
when the filtering temperature has been adjusted to 
result in the same dewaxed oil solid point, or, in other 
words, to remove the same amount of wax as from the 
naphtha solution. 

The long distillate stock exasiihe, which was a wide 
fraction from vacuum distillation containing all lubri- 





TABLE 2 
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Refiner & Natural Gasoline Manufacturer—V ol 12, No.6 














; No. 6 June, 








cating oils down to and including 


TABLE Ill 





bright stock, shows the effect on 
rate of flow when the same filter- 





aid concentration per barrel of wax 
bearing stock is used and the solu- 
tions have been adjusted to about 
the same thermo-viscosity. 


All the yields shown can be in- 


Vacuum Lubricating Long Distillate 

Grade of Oil Distillate Stock 
WM MGT A Sei Choke ahaa owe¥ee 51 76 
OO ae Es I ern 60° 100° 
I IS Fob GSS ie bo Soo ee Wicesy eee Naph- 35% Acetone Naph- 35% Acetone 

tha 65% Benzol tha 65% Benzol 
&% Dilment in Golutions 6....06.656. cece cees 55% 55% a 54.4% 
Solution Viscosity (See note 3).............. 570 400 : & 
Solution Cloud Point, °F................55 40° 72 % 
#Filter-Aid (dry) /bbl. sol................. 30 None 4 8 40 None 526 
OS, SP eae ree eee —18° —18° —20° —20° —10° -—11° —10° 
Dewaxed Oil Rate of Flow (See note > 0.6 1.6 1.6 2.4 0.9 0.7 1.8 
Dewaxed Oil Solid Point. . teveee 4° —10° —12° —14° +16° Pe — 2° 
Yield Dewaxed Oil (See note 8)... ae 2% 72.2% 82.7% 86.5% 73.3% 51.2% 60.0% 


creased by displacement washing 





with additional cold solvent, but the 
washing efficiency on the cakes con- 
taining filter-aid is generally much 
higher due to the fact that the cake 
“opened up” or made more porous, thus allowing 
the absorbed oil to be easily washed out, with a mini- 
mum of additional solvent and refrigeration. 

The importance of solutien viscosity as it affects rates 
of flow is again shown in the case where the viscosity 
of a regular naphtha was reduced from 153 to 109 
thermo-viscosity at 60° F. by introducing lower boiling 
petroleum hydrocarbons. When this lower viscosity 
naphtha was used in the same proportion as regular 
naphtha as the oil diluent, the consequent reduction in 
solution viscosity caused a 30 per cent increase in ca- 
pacity over the regular naphtha solution under com- 
parable dewaxing conditions. 

Flow sheets are given here with a general descrip- 
tion of operation of pressure type and vacuum type 
filter plants on dewaxing with filter-aid. (Figure 1.) 


(8) Equivalen tto 40# 


is 


PLANT EQUIPMENT 

Plant equipment may be classified in the following 
groups: 
1. Refrigeration and chilling equipment—a necessary 
adjunct to any dewaxing plant. 
. Filter-aid mixing tank— for mixing filter-aid in 
chilled solution. 
. Filters for dewaxing oils, with usual accessory 
equipment common to the average modern filter 
plant. 
. Wax filter-aid cake handling equipment, consisting 
of receiving tank, melting tank and pumps. 
). Filter-aid recovery filter. 
. Inert gas system—for recirculation of vapors, with 
small “make up” generator. 


~~ 


. Stripping stills, common to any dewaxing plant. 

Both types of plants are arranged for continuous 
flow of materials, the pressure filter plant depending 
on alternate operation of the filters to maintain a con- 
stant flow through the plant and on pressure feed 
pumps or tanks to charge the filters. Vacuum filters, 
on the other hand, are continuous and automatic in 
their operation and feed to the filter is obtained by 


gravity flow from the mixing tank. 
METHOD OF OPERATION 
In “oth plants the wax bearing oil is first mixed with 


naphtha; heated, if necessary, to dissolve all wax; and 
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(3) Saybolt thermo-viscosity @ 
(4) Gallons dewaxed oil/sq. ft. filter area/hr. 
(5) By weight, original stock, no washing on filter. 


60°F. 


dry aid/bbl. sol. containing 65% diluent. 


then the wax crystallized by chilling, first through oil 
to oil exchangers, and then by a refrigerating medium, 
such as brine or ammonia. Direct expansion is prefer- 
able when very low temperatures are required. 

No attempt has been made to slowly chill or control 
the precipitation of the wax. In most cases, when prop- 
er amounts of filter-aid and diluent are used, the detri- 
mental effect of ‘“‘shock” chilling is not sufficient to 
warrant the additional amount of chilling surface or 
control necessary for slow chilling. 

When the wax bearing solution has been chilled and 
the desired amount of wax made insoluble, it flows to 
the mixing tank into which the filter-aid falls direct 
from the recovery system. In the present systems re- 
conditioned aid coming from the recovery filter is warm 
and the wax bearing solution must be chilled to a 
lower temperature than the desired filtering tempera- 
ture so as to compensate for the consequent rise in 
temperature. The magnitude of this use will, of course, 
vary with the filter-aid concentration and naphtha con- 
tent of the filter-aid, but the usual increase is from 
7 to 12 degrees. 

Only a short time is required for intimate mixing of 
filter-aid with the chilled wax bearing solution, this 
being accomplished by paddles in an insulated or jack- 
eted mixing tank. 

The cold slurry of wax and filter-aid flows directly 
from this tank to the filter in the case of vacuum fil- 
ters, or to pumps in case of pressure filters. The filter 
station installation and operation is no different from 
the usual practice in other industries, though it is neces- 
sary to insulate the filters or enclose them in a cold 
room to prevent radiation losses. 

Filter-cloth, woven of cotton, on the filter elements 
retains the wax filter-aid particles and the dewaxed so- 
lution flows through, passing out of the plant by way 
of the exchangers. 

The wax filter-aid cake, formed on the filter cloth, is 
washed with additional cold solvent when necessary to 
improve yields, dried with cold inert gas and dis- 
charged to a mechanically agitated slurry tank. 

Weak wax solution coming from a wash receiver at 
the filter-aid recovery filter is added to the wax filter- 
aid cake in slurry tank so as to form a pumpable 
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slurry. This slurry is then heated to about 150° F. to 
dissolve all wax and is pumped up to aid recovery filter 
located above mixing tank and cold filter. 


FILTER-AID RECOVERY 


The filter used for recovering filter-aid is in all 
cases a vacuum continuous filter, operating automatic- 
ally and relatively small in size compared to the cold 
filter area. For example, at the Tide Water plant a 
recovery filter one tenth the area of the dewaxing 
filter supplies an adequate amount of aid. On this 
filter the following sequence of operations is obtained 
continuously at vacuum of about 15 inches hg. 

First, filter-aid is separated from the hot wax solu- 
tion and a filter-aid cake formed; second, any absorbed 
water is flashed off under vacuum; third, the filter-aid 
cake is washed free of wax with fresh hot solvent; 
fourth, the cake is dried with inert gas; and fifth, the 
filter-aid cake is charged back to the cold mix tank. 

The separated solution containing wax, as well as the 
weak wax solution from washing the cake on the filter, 
is withdrawn continuously from receiver by receiver 
pumps, and discharged to storage. In this way the 
filter-aid is reconditioned for re-use and re-cycled in- 
definitely in the filter system. 

On recovering filter-aids like “Hyflo Super Cel” or 
“White Speed Flow,” the recovered filter-aid cake has 
the following analysis: 


EME» s 1 Vd cddie cae dee 63.0 per cent 
A. Gah bin cates <i . 36.0 per cent 
or rer eee eee 0.8 per cent 
NTS AUS Nik seeks oes 0.2 per cent 


When recovered in the above manner the filter-aid on 
re-use gives a rate of flow about 50 per cent to 60 
per cent of that of new aid. It remains at this effi- 
ciency on continued use and reconditioning indefinitely ; 
so with a system properly closed, very little “make-up” 
aid need be added, once the system is charged. 

Both the dewaxed oil solution and the wax solution 
are stripped of naphtha and the naphtha returned for 
re-use. 

Inert gas is circulated in a closed system, preventing 
solvent loss and fire hazard. It is best to use a gas 
holder to iron out any fluctuations in gas flow, and with 
the use of a gas holder only a very small inert gas gen- 
erator is needed. 


PLANT COSTS 


A pressure filter plant, as above described, operating 
on an average wax bearing oil, can be erected com- 
plete, exclusive of building to house equipment, for a 
cost ranging from approximately $500 per barrel of 
stock charged per day for a 1000 barrel plant to a cost 
of $900 per barrel for a 300 barrel plant. 

A vacuum filter plant, as above described, operating 
on an average wax bearing stock, can be erected com- 
plete, exclusive of building to house equipment, for a 
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cost ranging from approximately $100 to $200 less per 
barrel of stock charged per day than for a pressure 
filter plant of the same size. 

Table IV gives an approximate break-down of these 
plant costs expressed in percentage of the total erected 
cost for both a pressure and a vacuum filter plant. 











TABLE IV 
Pressure Vacuum 
Chilling equipment, exchangers, etc................ 13.2% 18.2% 
Refrigeration equipment, complete................ 9.5 12.1 
Filters for dewaxing and accessories............... 21.9 34.0 
Tankage, solution, mix, slurry, etc................ 6.9 6.9 
Pumps, with motors and controls................. 7.3 1.2 
Aid recovery system, complete.................... 5.4 4.7 
Piping, wiring, conveyors, etc..................-. 15.6 8.9 
I SE MT go ok otic wide a dow alks picestis 7.8 10.1 
Inert gas system, complete with holder............ 12.4 3.9 








These approximate figures clearly show why a vacu- 
um continuous filter plant can be erected for a lower 
cost than a pressure filter plant, as considerably fewer 
pumps; less piping, insulation, and tankage, and fewer 
conveyors are required for the plant; and no high pres- 
sure compressor is needed for the inert gas system. 

Average costs of dewaxing on a vacuum continuous 
plant run from 1.4 to 2.7 cents per gallon of dewaxed 
oil, including refrigeration and filter-aid recovery costs, 
but not including stripping cost of dewaxed oil and wax 
solution or fixed plant costs. 

A question no doubt comes to mind at this time as 
to what determines the selection between a pressure 
filter plant and a vacuum filter plant. In the light of 
present development and past experience this question 
is rather difficult to answer at this moment. The Texas 
Company’s filter-aid dewaxing plant at Port Arthur is 
a pressure filter plant and the Tide Water Oii Com- 
pany’s filter-aid plant at Bayonne is a vacuum continu- 
ous plant; each have handled a variety of stocks and 
represent steps in the evolution of the present concep- 
tion of plant design, rather than typical examples of a 
pressure and vacuum continuous plant. 

Greater filtering pressure differential, up to 150 
pounds per square inch on the present filters, is ob- 
tained in a pressure filter plant, and this may be of ad- 
vantage in gaining capacity when relatively high solu- 
tion viscosities are used. Smaller amounts of filter-aid 
can be used on low wax content oils with consequent 
higher yields of dewaxed oils; or, in other words, the 
cake thickness, which is of such great importance in suc- 
cessful operation of filters, can be controlled more by 
prolonging filtration time under increasing pressure 
rather than by adding surplus amounts of aid to give 
cake forming solids. A certain amount of compressing 
or squeezing action is also obtained under pressure and 
this contributes to higher yields. If a very low boiling 
point solvent is used, it is, of course, necessary to use 
super-atmospheric pressures. 

On the other hand, as now demonstrated at the Tide 
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Water plant, a vacuum filter plant is continuous and 
practically automatic in operation, a very low volume 
of liquid is carried in the system, the plant is compact 
and requires only about a third to half of the labor 
that a pressure filter plant requires. 


THE TEXAS COMPANY PLANT 

The Texas Company plant was built in 1928, and 
consisted of four Kelly type pressure filters, built for 
250 pounds per square inch operation pressure and giv- 
ing a total filter area of 1760 square feet; a brine re- 
frigerating system; the necessary pumps and chillers as 
conceived at that time; and a separate filter-aid recov- 
ery system using a disc type vacuum filter of two 50 
square foot discs. All of this equipment is obsolete to- 
day, and results and cost are of little value in a study 
of filter-aid dewaxing. A totally enclosed rotating disc 
pressure filter, of 400 square feet of area, was later 
installed to demonstrate the feasibility of closed filter 
operation. 

Stocks processed in this plant have been chiefly acid 
treated and clay contacted residuum bright stocks and 
cylinder stocks and overhead distillate cylinder stocks 
from North Texas and Oklahoma crudes, with viscosi- 
ties ranging from 90 to 160 at 210° F., 90° to 100° F. 
pour test, and containing relatively high per cent waxes. 

Bright stocks and overhead distillate stocks were run 
for 20 to 25° F. pour tests, and “E” cylinder stocks for 
30 to 35°F. pour, with filtering temperatures ranging 
from —15°F. on the former to +5°F. on the latter. 
Dewaxed oil yields ran as an average from 80 per cent 
to 85 per cent on the basis of the original stock charged. 

An average rate of flow of about 0.45 gallons of 
dewaxed oil per square foot of filter area per hour 
total time has been obtained at this plant on the stocks 
mentioned. 

Filtering temperatures, and therefore, pour tests, are 
limited due to the brine refrigerating system, and plant 
capacity is limited by the inefficient filter-aid recovery 
system and type of filter used. However, yields of de- 
waxed oil for the same stock and pour tests have been 
equal or better than that obtained on centrifuge op- 
eration. 

The Texas Company plant has served to demonstrate 
the possibilities of filter-aid dewaxing as applied to any 
type of wax contained in lubricating oil fractions, 
whether this wax be crystalline or amorphous, and has 
demonstrated its applicability to both residual and dis- 
tillate oils. It has demonstrated the fact that the 
product does not show a wax cloud down to its solid 
point and often does not show a cloud considerably 
below its solid point. It has also proven, running in 
parallel with the centrifuge plant, that the filter-aid 
process in dewaxing distillate oils gives much more 
efficient separation than does the centrifuge and the 
separation is easily controlled. 


TIDE WATER OIL COMPANY PLANT 
Many of the disadvantages of The Texas Company 
plant were corrected in the Tide Water Oil Company 
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plant, built in 1929. The major improvement being in 
the filter-aid recovery system. Where the Texas plant 
filter-aid recovery system consisted of many pumps, 
tanks, dehydrating stills, wash tank, conveyors, etc., 
occupying a separate four-story building and requiring 
one or two men to operate; the Tide Water filter-aid 
recovery system consists of one relatively small drum 
type vacuum continuous filter, one small naphtha heater 
to supply wash for the filter, and one pump; the filter 
occupying a space about 10 feet wide by 14 feet long 
and is entirely automatic in its operation. Flow of ma- 
terials and operation of this filter has been given under 
the general plant, description. 

The Tide Water plant is equipped for direct ammonia 
expansion and uses, besides oil to oil exchangers, six 
Gray chilling towers. The filter used is a vertical disc 
type vacuum continuous filter of 1000 square feet area, 
with the necessary vacuum pumps, receivers, etc. Con- 
trol devices have been used extensively in the plant to 
control levels in tanks and filters, and control tem- 
peratures. 

A variety of wax bearing oils have been processed 
in the Tide Water plant, among these being partially 
dewaxed Pennsylvania and Mid-Continent neutrals 
ranging from 200 to 400 viscosity at 100°F., with an 
initial pour test of 30° to 35°F. and a resultant pour 
test of 0° to —5°F. when filter-aid dewaxed. Other 
stocks processed are Pennsylvania long residuum and 
bright stock, coastal lubricating distillates and other 
wax bearing distillates of various viscosities. 

Filtering temperatures range from —35°F. to 0°F. 
depending on the pour test required, and pour tests have 
run from —10°F. to +35°F. Dewaxed oil yield of about 
85 per cent to 87 per cent is obtained as a rule on the 
average charging stock without washing on the filter. 

An average rate of flow of about 1.0 gallon of de- 
waxed oil per square foot of filtering area per hour 
continuously is obtained on the lower viscosity oils and 
ranges down to about 0.3 gallon per square foot per 
hour on the more viscous stocks. Vacuum on the de- 
waxing filter is maintained at about 24 to 25 inches Hg. 


DEWAXING COST ANALYSIS 
An analysis of the Tide Water dewaxing plant op- 
erating cost shows approximately the following, ex- 
pressed in per cent of total dewaxing cost per gallon 
of dewaxed oil, not including stripping of solution or 
indirect plant expense: 


EC OROS. .. i002 icedbendaastonks eck sakeebee 25.00% 
PPPS Og Or ere re: PORE! FN he 16.00 
Seis Wanbweeehs occ kc css. cosasenccabn 0.02 
Piltet-016. Mame Wi ..6i scien ss ck cee ace 0.01 
rt Bee tyr re rey oer ee beet 8.6 
REMREP 2x na vious ssbaicina oat a tiara ealpeneaeael 8.60 
Ammonia Repincewetit. «oo. oskicesccevnisids 0.01 
SOOO! shea s ccckcuenics chica W ache eets ee 15.30 
NEES °s dob accmeane ves epdaeee nen abana 28.60 
uel (ise) OG: WeGROL <6) 0iic outs nals epee 0.01 
Indirect Plant Empemee- i)... sss oi cade eevee 6.45 


*Includes stripping losses at stills. 


Filter cloth replacement, included under “Sundry Re- 
placements” only amount to $8.00 to $10.00 per month. 
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“Filter-Aid Make-Up” is a very small item, and can be 
eliminated entirely by installing a small clarifying filter 
to collect the aid that passes through due to faulty 
cloth. 


Naphtha loss shown includes losses at distillation 
plant, the total volumetric loss being about 0.7 per cent. 
However, Tide Water does not use a gas holder on the 
inert gas recirculating system, so some excess vapors 
escape from the system. 

Considerable research and engineering development 
work has been done during the past three years toward 
simplification of plant design and elimination of some 
of the difficulties remaining. 

A semi-commercial pilot unit, consisting of a drum 
type vacuum filter, was put in operation at one of the 
commercially operating plants to assist in this develop- 
ment work. This filter ran in parallel on the same 
charging stocks as the large plant filter. 


This work indicated that considerable filter-cloth 
plugging could be eliminated by maintaining nearly a 
constant temperature throughout the filtering cycle of 
operation by using cold inert gas for drying the filter 
cake. This constant temperature does not allow the 
wax in the formed filter cake to partially melt and re- 
dissolve as happens when relatively warm inert gas is 
used, and consequently no melted wax can reach the 
filter fabric and plug it by re-crystallizing in it when 
the filter fabric is again re-immersed in the cold filter 
slurry. 

Furthermore, much better discharge of the filter cake 
is obtained on a drum type vacuum filter. The dis- 
charge efficiency of the drum type filter was found to 
be about 100 per cent, while a vertical disc type filter 
only runs about 60 per cent efficiency. 

Due to these two improvements; namely, use of cold 
inert gas for drying cake and improving discharge of 
cake by use of drum type filter; the pilot unit ran con- 
sistently at least double the rate of flow and a pour 
test 10° to 15°F. lower than that obtained on the plant 
filter. 


CONCLUSIONS 


We feel reasonably certain as a result of this work 
that a drum type vacuum filter used with cold inert 
gas, will materially increase capacity and give lower 
pour test. Due to the fact that a highly efficient dis- 
placement wash can be used on a drum type filter, a 
material increase in yields can be obtained. We have 
found, in actual practice on pressure filters and ex- 
perimentally on vacuum filters used on dewaxing, that, 
as a rule, the oil content of the cake can be reduced 
by displacement washing to a point where an approxi- 
mate ratio of 0.6 pound to 0.4 pound oil per one pound 
wax, as determined from cake analysis, is left in the 
cake. Additional solvent required for this displacement 
is an amount equal to about 30 to 35 per cent of the 
volume of original wax bearing solution charged. Yields 
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can be increased even more by using an increased jper- 
centage of additional solvent. This is a matter of eco- 
nomic balance. 


A displacement wash similar to what is proposed 
for the drum type filter is used on the aid recovery 
filter. 


The economic success of any given investment in a 
dewaxing plant, of course, depends on quantity through- 
put, provided desired qualitative results are obtained. 


In a filter-aid plant this quantity throughput is con- 
trolled largely by the following factors: 
1. Viscosity of solution. 
Character of crystallized wax. 
Condition of filter cloth. 
Mechanical operation of filter. 
Ratio of filter-aid to wax recovered. 
. Character of filter-aid. 


An WN 


The viscosity of regular naphtha is recognized as a 
limiting factor; but, if economical, this can be reduced 
by adding lighter boiling point fractions to the naphtha 
or use of a special solvent to increase capacity. 

The character of the crystallized wax effects rates 
of flow to some extent, but may be controlled largely 
by slow chilling if necessary, though additional filter- 
aid and lower solution viscosity tends to overcome the 
effect of difference in character of waxes. 

By maintaining a constant temperature throughout 
the filter cycle by means of cold inert gas and main- 
taining discharge efficiency, filter cloths of proper weave 
can be maintained in highly porous condition. 

Use of a drum type filter or of totally closed pres- 
sure filters will improve discharge efficiency of cake and 
result in an easier manipulated plant, probably reduc- 
ing labor costs. 

By the use of the filter-aid recovery system, as op- 
erated at the Tide Water plant, the ratio of filter-aid 
to wax and character of the recovered filter-aid can 
be easily controlled. 

Use of the entirely closed inert gas system eliminates 
solvent losses at the dewaxing plant. 

We believe that by the improvements mentioned 
above rates of flow or plant capacities can be doubled 
over those now being obtained and the average costs 
of dewaxing consequently materially reduced. 

With the proper proportion of naphtha, up to 70 per 
cent on the higher viscosity oils, filtering temperatures 
as low as —35°F. are feasible, with resultant pour tests 
running as a rule about 20° to 30°F. above the filtering 
temperature, depending on the solubility or melting 
point of the wax removed. 

The filter-aid method can also be used to recover 
low pour test oil from petrolatums, decloud partially 
dewaxed oils and asphalt base oils, as well as, remove 
any type of wax from any grade of wax bearing oil. 
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Treating Refinery Waste Water 


To Prevent Contamination 


ARBER Refinery, In- 

corporated, Garber, 
Oklahoma, formerly dis- 
posed of refinery waste 
water through the sewage 
system of the city of Gar- 
ber. Late 1931, the city 
authorities decided that the 
acids and caustic residues 
contained in the refinery 
waste might create difficul- 
ties in their sewage system, 
so they denied further 
right of the refinery to use 
this system for waste water 
disposal. Having no other outlet for this waste water, 
the management of the refinery decided to construct a 
system by which the waste water could be treated and 
reused in cooling and condensing, with no drainage 
of any water from the plant. 

After analysis it was found that the water could 
be satisfactorily and economically treated with hy- 
drated lime and sodium aluminate. In order to ac- 
complish this and recondition the water so that it 
could be used in the cooling units of the various con- 
densing systems, a large pit was excavated. When 
finished, the system consisted of two pits, one, the 
principal treating unit, approximately 25 feet in 
width, 50 feet in length and six feet in depth. The 
other, a smaller unit at the outlet end in which the 
treated water is accumulated and from which it is 
pumped to the condenser boxes. Both pits were lined 
with concrete. The larger pit was divided into three 
sections by running dividing walls lengthwise of the 
unit so that the water in traveling through must 
pass the length of the pit three times before being 
emptied to the receiving pit. 

The first section in the large pit was subdivided 
into five sections, the first four being skimming units 


in which the oil is removed. The water to be treated 
empties into the first of the skimming units at the 
surface of the water, and from it and the others it 
is transferred by syphoning to the succeeding tank. 
In the center of each of the four subdivisions, a 


Stand .ipe was provided which permits the oil carried 
Over o be drained as it is skimmed from the sur- 
lace. These skimmer lines lead to a common pit where 
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Chemical mixing box, and details of pit construction 
for waste water recovery plant. 


the oil is picked up and 
pumped to “slops” and re- 
run through the plant or 
disposed of otherwise. 

The fifth subdivision of 
the first section contains 
the turbulent section in 
which the chemicals are 
mixed with water and the 
first part of the treating 
operation is accomplished. 
This section is provided 
with wood baffles so con- 
structed that the water must 
travel back and forth be- 
fore being admitted to the second section. Chemicals 
are prepared in a small house beside this section and 
admitted to the watet to be treated. First the hydrated 
lime is added to the water at the first baffle, and im- 
mediately afterwards the sodium aluminate is led in. 
Reaction takes place primarily in this baffled section 
and continues as the water passes through the other 
section of the pit. 

Mixed with the lime and sodium aluminate, the 
water travels through the second and third sections 
where sedimentation and clarification takes place. A 
perforated line in the bottom of these sections is con- 
nected to the suction of a steam pump and removes 
treating sludge to a disposal pit in the refinery yard. 
This is the only part of the waste water accumula- 
tion and treating that must be disposed of otherwise 
than being used again. ) 


Make up water from the refinery source is added 
to this waste water and treated in the same manner, 
being mixed with the waste at the point of entry to 
the treating unit. Costs are low, as only about 100 
pounds of hydrated lime and 10 pounds of sodium 
aluminate are required to treat water each 24 hours. 
The system was installed by International Filter 
Company, Chicago (Ref. & N. G. M., Vol. 11, Oct., 
1932, Page 523). 


Through this inexpensive system, not only has the 
sewage disposal system of the plant been protected, 
but water that otherwise was thrown away is used 
over again. It is used only in the condensing and 
cooling system of the refinery. Water used for other 
purposes is treated in a separate system. 
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Coubrough Process for Maximum 


EVELOPMENT in the refining art has prog- 

ressed to the point where lubricating oils of 
quality satisfactory to present day needs can be pro- 
duced from a wide variety of crude oils. The utili- 
zation of vacuum in distillation has proven a valu- 
able step in providing means of recovering lubricat- 
ings oil from such oils as mixed base and napthenic 
crudes with the result that its use in the industry is 
now quite general. However, the possibility of in- 
creasing the yields of heavy lubricants and of lower- 
ing processing costs offers a wide field for investiga- 
tion. 

Usual practice in distilling reduced crudes to se- 
cure lubricating stocks consists in subjecting such 
charging stocks to pipe still heating with subsequent 
flashing and rectification of distillates in a vacuum 
fractionating column, In processing a mixed base 
or naphthenic base crude the distillates range from 





Control instruments and products gauges on 


operating floor 
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Recovery 


of Lubricants 


gas oil to overhead cylinder stock, the residue being 
a flux. In heating such a stock in a pipe still, the 
heat is added to the oil under a pressure much great- 
er than that which can be maintained in the vaporiz- 
ing zone, so that practically all of the heat required 
vaporization must be added as sensible heat of the 
liquid. If complete recovery of the heavier lubricat- 
ing oils as distillates and asphalt as residue is at- 
tempted, the temperature required is likely to be so 
high that cracking is virtually inevitable and, as is 
well known, the effects of such cracking on both 
distillate and residue is undesirable. However, most 
of the lubricants may be distilled without reaching 
temperatures conducive to serious cracking, but only 
at the expense of decreased yields of valuable heavier 
lubricating oil and an increased yield of the less val- 
uable flux. When running a crude oil of low asphal- 
tic content, such as Ranger crude, operating condi- 
tions necessary for the complete recovery of the 
heavier lubricating oils by distillation become un- 
usually severe. As a result, refiners consider it bet- 
ter practice to produce residual lubricating oil stocks 
from such crudes. These residues are then either 
acid treated or the contacting operation employed 
for the removal of the asphalt, which practice indi- 
cates the loss of asphalt as a product concurrent with 
the usual expense of chemical treatment. 

Various means for effecting more complete recov- 
ery of the valuable heavier lubricating stock from 
flux residues have been tried. One method involves 
the flashing of the hot residue from the preceding 
distilling column under high vacuum. Generally, 
there is insufficient sersible heat in the flux to ac 
complish much additional vaporization. If more heat 
is necessary its addition introduces the danger of 
cracking. Another method involves stripping the hot 
flux under a vacuum with superheated steam. Be- 
cause of the increased volume of steam under vac 
uum, efficient contacting is hard to obtain and em 
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General view of fractionating 
columns, control instruments, 
and products gauges, with ex- 
perimental units in Lummus 
Company laboratory. 


traimment increases the difficulty of producing a 
clean distillate. ‘The possible formation of trouble- 
some emulsions may also be encountered. 

The factors influencing vacuum distillation in a 
fractionating tower are such that one desirable re- 
sult can only be obtained at the expense of another. 
When vacuum distilling a reduced crude, maximum 
recovery of distillates is secured by maintaining a 
high vacuum in the vaporizing zone. Well fraction- 
ated distillates, however, can only be obtained by the 
use of a modern efficient fractionating column and 
because of the necessary design of such columns. a 
telatively poor vacuum is secured at the point where 
ahigh vacuum is most desirable, namely, the vapor- 
izing chamber. The design of equipment now avail- 
able based on a compromise between these two 
lacto1 


The Coubrough Process developed in the labora- 
tories of The Lummus Company, is the result of a 
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program of experimental work which has been in 
progress for some time. In principle the new process 


calls for flash vaporization of a blend of flux or fuel 
oil residuum with non-vaporizable asphaltic material 
and a light distillate or “carrier.” The blend is con- 
trolled to give a mixture of such proportions that the 
desired vaporization is readily accomplished without 
danger of exceeding cracking temperature and with- 
out the necessity of employing high vacuum. A 
typical residuum used would contain essentially 
nothing but cylinder stocks and asphalt. Operating 
methods presently in use readily produce a residuum 
of such character without sacrificing fractionation 
of the lighter lubricating oil distillates. To such a 
residuum is added ‘asphaltic material which for all 
practical purposes is non-vaporizable. The necessity 
for this addition is naturally determined by the char- 
acteristics of the crude oil being processed, since a 
number of crudes contain sufficient asphalt to make 
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this step unnecessary. When processing residues 
from crudes of low asphalt content, this additional 
asphaltic material has a definite function in providing 
the proper blend. 

The “carrier”, which is any available distillate hav- 
ing a boiling range from heavy naphtha to light gas 
oil is injected into the stream through a mixing de- 
vice and the three components thoroughly admixed 
to form a homogeneous blend. The finished blend is 
passed into a pipe still for heating and introduced 
into a specially designed vacuum column where the 
heavy lubricating oil fraction and the “carrier” are 
flashed off as vapor, leaving the asphalt as the un- 
vaporized residue. Inasmuch as there is a large gap 
between boiling points of the “carrier” and the heavy 
lubricating oils, the separation of the two from the 
vapor mixture is accomplished quite readily. So 
flexible is the adjustment of the blend and the heat- 
ing that the method can be applied to any residuum, 
no matter what proportions of heavy lubricating oil 
and asphalt it may contain originally. 

The creation of the proper blend provides a charg- 
ing stock of relatively low viscosity, simplifying 
pumping problems and permitting efficient heat 
transfer in a pipe still without danger of overheating. 
The intimate mjxture of all of the materials of the 
blend means that the so called “lifting effect” of the 
“carrier” in vaporizing the heavy oils occurs through- 
out the whole of the body of the heated mixture and 
consequently is very effective in vaporizing these 
oils. The lower boiling point of the heavy oils in 
the presence of the “carrier” enables the distillation 
to be effected at relatively lower temperatures than 
other processes. The addition of asphaltic material 
to the blend creates a heat reservoir which supplies 


heat required for vaporization without going to high 
pipe still temperatures. These are the points which 
the owners of the process stress as being worthy 
of consideration and study. 

The Coubrough Process is designed to secure an 
increased yield of heavy lubricating oils simultane- 
ously with the continuous production of high quality 
asphalts, and the operation of the process is both 
simple and flexible. The light distillate used as a 
“carrier” is available in any refinery, and since it is 
recovered, there is no material loss involved. The 
heavy lubricating oil secured may be processed 
further by one of the many treating methods now 
generally in use. In the manufacture of residual cyl- 
inder stock from crudes of low asphalt content the 
process offers a continuous and inexpensive distilla- 
tion method for the elimination of such asphalt. Be- 
cause asphalt of extreme hardness can be produced, 
the finished heavy lubricating distillate has the physi- 
cal characteristics of a finished residual stock. 

During the course of the research work some in- 
teresting and unusual products were obtained. In 
one run, asphalt with a penetration at 77°F. of 67 
was further reduced by the process, yielding 50 per 
cent of asphalt with zero penetration at 77°F. and 
50 per cent of heavy lubricating distillate with a vis- 
cosity of 475 Saybolt seconds at 210°F. As a matter 
of academic interest, the process was applied to a 
residual cylinder stock from Pennsylvania crude, re- 
sulting in the practically complete recovery of this 
stock as a distillate. From the unusual nature of the 
products mentioned, all of them obtained by a simple 
continuous distillation process, it is apparent that a 
wide field is opened to the refiner for the manufac- 
ture of new products. 


Lummus Company laboratory at Bayonne, New Jersey, showing four-story still house. 
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Yo don't have to be a Dubbs refiner 
to use Universal Liquid Inhibitor, but 
it pays to be one 


Dubbs licensees can buy the inhibitor 
at a special low price And it cuts the 
cost of treating: cracked gasoline in two 


And besides, Dubbs cracking gives 
you the highest yield of the best -anti- 
knock gasoline from any charging stock 
at lowest cost—royalty and all 


Make the best of anti-knock gasoline 
by Dubbs cracking 


Keep that anti-knock value all in— 
and the gum all out with Universal 
Inhibitor 


Figure out what that will mean 
to you 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 
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Fundamental Physical Data 


Thermal Conductivity of Liquids. O. 
K. Bates. Jour. Ind. Eng. Chem. 25 
(1933) pp. 431-37. 

The thermal conductivities of liquids are of 
importance in the calculation of heat transmis- 
sion. The determination of the thermal con- 
ductivity is difficult and methods unstandard- 
ized. Few coefficients have been determined, 
and data on variation with temperature are 
practically unknown. The author reviews meth- 
ods that have been used, criticizes them, and 
describes his own procedure. Many experiments 
were performed with water and a red oil. The 
conclusion is reached that the method is ac- 
curate and that convection error is negligible. 
The data are presented in tabular form. 


The Interfacial Tensions of Mineral 
Oil Against Various Aqueous Solutions 
at 40°. W. G. EversoLe and Da ttas S. 
Deprick. Proc. lewa Acad. Sci. 38 (1931) 
p. 163. 


An improved apparatus for the direct meas- 
urement of interfacial tensions by the drop- 
weight method has been devised. The use of 
an automatic recording device permitted making 


measurements on larger volumes and at slower 
dropping speeds than were. heretofore possible. 
Preliminary measurements with purified paraffin 
oil and water solutions of scdium formate, 
sodium acetate, and sodium propionate have 
given promising results from the standpoint of 
accuracy and repreducibility. As the length 
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of the carbon chain increases the interfacial 
tension becomes lower. 


The Saturation Pressures of Steam 
(170° to 374°). A. Ecerron and G. S. 
CALLENDAR. Trans. Roy. Soc. (London) 
231A (1932) pp. 147-205. 


Accurate measurements of the saturation pres- 
sure of steam between 160° and 374°C. were 
made with an apparatus of the continuous flow 
type. The apparatus and methods of tempera- 
ture and pressure measurement are described in 
detail. The results are accurate to 1 part in 
6000. They are presented in tabular form giv- 
ing the saturation pressure in pounds per square 
inch and in atmospheres for every 5°C. interval. 
The method was not suitable for the accurate 
determination of the critical point. However, 
the indications were that above 374°C. the 
steam behaved as a superheated vapor. 


Graphical Interpretation of the Vis- 
cosities of Lubricating Oils at Various 
Temperatures. J. Grorr. Mem. Soc. Ing. 
Civ. France 85 (1932) pp. 614-27. 

The relationship between viscosity as de- 
termined kinematically by means of the Red- 
wood, Saybolt, and Engler instruments, is dis- 
cussed. A nomograph is given by means of 
which readings at any temperature with any 
instrument may be converted into those of any 
other instrument at any other temperature. The 
viscosity of solutions of known components can 
also be calculated. 


Chemical Composition and 
Reaction 


Thermal Decomposition of Simple 
Paraffins. F. E. Frey and H. J. Hepp. 
Jour. Ind. Eng. Chem. 25 (1933) pp. 
441-49. 


The primary reactions of thermal decompo- 
sition of n-butane, isobutane, n-pentane, iso- 
pentane, 2,2-dimethyl propane, 2,3-dimethyl 
butane, and n-hexane were studied by causing 
limited homogeneous reaction and carefully 
analyzing the products. The primary reaction 
was followed by rapid hydrogenation and de- 
hydrogenation of the products. If the paraffin 
formed by the scission of the carbon chain was 
methane, the balance of the original hydrocar- 
bon appeared as an olefin. If a higher paraffin 
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than methane was formed it appeared in part 
as olefin and hydrogen. The decomposition of 
n-pentane and n-hexane resulted in a more pro- 
found change and is in agreement with the re- 
sults to be expected if a chain-reaction mechan- 
ism involving the formation and subsequent de- 
composition of free alkyl radicals were opera- 
tive. The double bond of any olefin produced 
remains at the point of rupture. N-paraffins 
yield only 1-olefins. If olefins were produced 
through elimination of a side chain from iso- 
pentane or similar compound, the double bond 
at the point of rupture was located in the inner 
and not in the terminal position. 


Manufacture: 
Processes and Plant 


Production of Lubricating Oils by 
Extraction with Dichloroethyl Ether. 
J. M. Pace, C. C. Bucuter, and S. H. 
Diccs. Jour. Ind. Eng. Chem. 25 (1933) 
pp. 418-22. 


The authors consider that a lubricating oil 
should show as little change of viscosity with 
temperature as possible, should be resistant to 
oxidation or sludging, and should deposit little 
carbon. The solvent dichloroethylether is 
shown to have the solvent power and selectivity 
required of a solvent for use in the manufacture 
of lubricants by extraction of undesirable com- 
ponents. By its use the authors have made oils 
equalling those frém Pennsylvania Grade crude 
in viscosity index and surpassing them in sludg- 
ing and carbon formation. The raw materials 
used were Salt Creek and Mid-Continent crudes. 
The solvent used is non-poisonous, chemically 
stable, of such low vapor pressure at ordinary 
temperature that special equipment is not re- 
quired, sparingly soluble in water, and of low 
boiling point in comparison to lubricating: oils. 
A commercial “‘chlorex” extraction plant, based 
upon 3-stage countercurrent extraction, has been 
operating successfully at Casper, Wyoming, for 
a year. The capacity is 500 barrels of finished 
oil per day. Another plant of 800-barrel ca- 
pacity is now going into operation. 


Candles and Candle Making. D. 
ALLAN. Jour. Inst. Pet. Tech. 19 (1933) 
pp. 155-75. 

The history of the candle and of materials 


for and methods of making candles is reviewed. 
Among the subjects discussed are fat saponifica- 
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Processes and Combination 
Cracking Units. 

, ¢ rapid developments in pyrolytic cracking 
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broad licensing rights of Gasoline 
Products Company, may employ any or 
all of the outstanding features of the 
Cross, deFlorez, Holmes-Manley and Tube 
and Tank processes, thus permitting the 
refiner to secure the benefits of these 


rapid developments. 


The Gasoline Products Gompany invites 
you to investigate before making your 


future plans for a permanent investment 


in cracking equipment. 
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ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 









Roto Special 6-way Drill Head and 


Universal Joint. 





Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 
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“VY-Port”’ Motor Valves 
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HE “V-Port” gradual opening 

valve here shown is most com- 
monly used with flow controllers, 
temperature controllers, and _ instru- 
ment-type auxiliary controlled pres- 
sure regulators in oil refinery and 
various industrial applications. It 
can be furnished for either direct ac- 
tion, in which diaphragm pressure 
causes the valve to close, or indirect 
action, in which diaphragm pressure 
causes it to open. Sizes from %4-inch 
up are available, all with diaphragms 
of ample area to insure complete and 
dependable throttling action. Write 
for descriptive circular with table of 
types and sizes available. 





The Chaplin-Fulton Manufacturing Company 
28-40 Penn Ave. Pittsburgh, Pa. 


Representatives: 


C. H. COLLINS 


WESTCOTT & GREIS, Inc., 628 Dwight Bldg. 


HIMELBLAU, AGAZIM & CO. 
228 N. La Salle St. 


Chicago, II. 


Sales and Service Kansas City, Mo. 
Or Any Jobber 


Dallas — Tulsa 
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tion, distillation of fatty acids, use of stearine 
with paraffin waxes, development of para‘fin 
wax sweating, molding of candles, wicks, mot- 
tling, and the candle trade and its requirements 
as regards materials and properties. 


Products: Properties, 
Utilization and Testing 


Gum Formation in Gasoline. I. 
Measurement of Gum Stability of Gas- 
oline. T. H. Rocers, J. L. Bussico, P. T. 
Warp. Jour. Ind. Eng. Chem. 25 (1933) 
pp. 397-402. 


The demand for fuels of high anti-knock value 
has resulted in the increased use of vapor-phase 
cracked gasoline. The problem of evaluating the 
gum stability of these highly cracked gasolines 
has become more urgent. The authors report 
that the Vorhees exidation test, which measures 
the oxidation behavior of gasoline at 100°C. 
in terms of the induction period, has advantages 
over the metal bomb test. Results of the Vor- 
hees test are correlated with gum storage tests 
in glass bottles at 35°C. and a tentative rela- 
tionship between this standard storage test and 
storage in practice is given. Expressed in terms 
of the time required to form 10 mg. of gum 
per 100 cc. by A.S.T.M., Method A, which 
amount of gum is deemed to be the maximum 
permissible for satisfactory service, an induction 
period of 400 minutes corresponds to approxi- 
mately one year of storage life in vented iron 
barrels at atmospheric temperature in the Chi- 
cago region. Although the evidence is that in 
quiet storage in large tanks the rate of solution 
of oxygen in the gasoline is the determining 
in gum formation, it is also true that the pro- 
tection afforded by low oxygen supply is not 2 
practical insurance against gum formation, for 
gasoline so stored oxidizes more rapidly once it 
is taken out of large tank storage and handled. 


Distribution of Gum-Forming Constitu- 
ents in Cracked Gasoline. S. M. Martin, 
W. A. Gruse, and A. Lowey. Jour. Ind. 
Eng. Chem. 25 (1933) pp. 381-86. 


The rapid deterioration of untreated highly- 
cracked gasoline under the conditions of ordi- 
nary storage is caused by conjugated di-olefins 
that form peroxides and then act as oxidation 
catalysts. The oxygen stability of close-cut frac- 
tions from a vapor-phase distillate was studied 
and the gum formation found to vary greatly 
from one fraction to another. Treatment with 
maleic anhydride, or sulfuric acid, and also 
partial hydrogenation rendered the fractions 
stable to a 38°C. oxidation test. However, 2 
50°C. oxidation test will show appreciable gum 
formed from the treated material. This is at- 
tributed to the presence of less active cyclic 
olefins not removed in the treatment. 


Methyl Alcohol as a Component of 
Fuels. A. W. Scumipr. Erdol und Teer 
9 (1933) pp. 74-77. 


A new composite fuel containing 70% gaso- 
line, 10% benzole, 10% ethyl alcohol, and 
10% methyl alcohol has recently been proposed 
in Germany. Methanol is prepared synthetically 
from carbon monoxide and hydrogen and has 
the advantage of being anhydrous. The author 
describes experiments on the miscibility rela- 
tionships and engine performance of the fuel 
containing methanol. This alcohol is not ap- 
preciably soluble in straight-run gasoline but is 
more soluble in highly cracked gasoline. The 
addition of ethyl alcohol increases the solu- 
bility of methanol in gasoline. In some in- 
stances 10% of ethyl alcohol will stabilize uP 
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When a prominent petroleum company 
required compressor equipment to handle 
corrosive still gas at their midwestern re- 
finery, they warned the manufacturer that 
special material would be required to han- 
dle hydrogen sulphide-contaminated gas... 
204 grams per 100 cubic feet. 


Cooper-Bessemer recommended and in- 
stalled the Type-80 gas engine driven com- 
Pressors pictured above, with all parts in 
contact with the gas made of Ni-Resist. 


These compressors have now been in al- 
most continuous service for three years. 
The parts made of Ni-Resist are still oper- 
ating efficiently, showing only .015” wear. 
Under comparative service conditions plain 
cast iron showed several times the wear in 
a single year. 

_ Ni-Resist is an alloyed cast iron contain- 
ing 1¢% Nickel, 6% copper and 2% chro- 
Mium. The most severe laboratory tests 
have »roved it to have the highest resist- 
ance to hydrogen sulphide-corrosion of 


June, 1933—A Gulf Publishing Company Publication 


any cast iron commercially suitable for this 
kind of application. 

Wherever machinery must combat cor- 
rosive gases and vapors, acid, caustic salt 
and alkaline solutions, sea water and chem- 
icals, manufacturers of refinery equipment 
are using more and more Ni-Resist. 

Readily machinable,non-magnetic, highly 
resistant to wear, heat and corrosion, 
Ni-Resist is ideally suited for meters, 
valves, pumps, compressors, flue dampers, 
pipe and other refinery equipment. 


Let us send you our Bulletin No. 208 
which gives detailed information concern- 
ing the mechanical and corrosion proper- 
ties of Ni-Resist. 


AS 
/ Nickel 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 


NIPRESIST* 


% Trade Mark Reg. U. S. Pat. Off. 





BREATHING SOUR GASES 
For 3 YEARS 


j Yet parts made of Ni-Resist still 
4 give satisfactory service! 


sat 


Battery of Type-80 gas engine driven compres- 
sors operating in the combination Gas Lift and 
Gasoline Plant, Equipment made by Cooper- 


Bessemer Corporation, Mt. Vernon, Ohio. 


Test samples, orig- 
inally of the same 
size, showing. com- 
parative corrosive ef- 
fect after 1 week in 
5A Sulphuric Acid 
atroom temperature. 
Ni-Resist on the left. 
Castironontheright. 


Miners, refiners and rollers of Nickel. 
Sole producers of Monel Metal. 


NEW YORK, N. Y. 
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Regardless of load changes 


NOW ASSURE STRAIGHT LINE 
CONTROL OF TEMPERATURES 












WITH A NEW DEVELOP. 
MENT FOR THE OIL IN- 
DUSTRY—THE TAYLOR 
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This chart furnishes evidence of the ability of the Taylor Dubl- 
Response Regulator to maintain a desired control point in spite of 
load change. The valve wae on the reflux line to the fractionating 
tower ofa oe plant. The by-pass was closed and all reflux went 
through a 2-inch diaphragm valve. Suddenly the by-pass valve was 
opened three full turns, causing a 16° drop in temperature. Note how 
quickly the regulator brought the temperature back to the original 
setting point automatically. Just as suddenly the by-pass was closed. 
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setting point. . . * 


tion on a Taylor Evenaction Diaphragm Valve. 


@ The Taylor Dubl-Response Regulator 
automatically maintains the desired tem- 
perature control point in spite of load 
changes, process time lags, and unbal- 
anced operating conditions instabilizers, 
towers or stills. It assures throttling 
valve action — eliminates “hunting.” It 
automatically overcomes valve stem fric- 
tion and guarantees precision valve move- 
ments. It does other things space does 
not permit us to mention here. 


Most of the basic new features are in 
theDubl-ResponseControl Unit mounted 
on a diaphragm valve. In the Recording 
Regulator is one of the most important 
—a sliding sensitivity mechanism which 
can be adjusted to meet the process time 
lag and the effect of load changes. 


Mechanism of the Control Unit is 
rugged and suitable for outdoor installa- 


e temperature built up 6°. But again the regulator restored the 


At right of chart is the Taylor Dubl-Response Control Unit in posi- 














tion. Taylor Singl-Duty Recording Reg- 
ulators now in operation may be used in 
the system. The Dubl-Response Control 
Unit may be attached to the Taylor Even- 
action Valve you may have in use. 

If you have not received a special Bul- 
letin on this new development, let us send 
you one. Let a Taylor Representative 
discuss its application to your particular 
temperature problems. Address Taylor 
Instrument Companies, Rochester, N.Y. 








indicating Recordirg + Controlling 





TEMPERATURE and PRESSURE INSTRUMENTS 


*Tle name Taylor now identifies our complete 
line of products, including Tycos instruments. 
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PREHEAT YOUR COMBUSTION AIR 


with heat from the flue gases 


Large fuel saving and better combustion from any fuel. 
70 per cent heat recovery possible only with the con- 
tinuous regenerative counterflow principle used ex- 


800,000 Boiler hp. in service in the U. S. A. 
AIR PREHEATER CORPORATION, 


in the Ljungstrom Air Preheater. 
Write for literature. 


40 E. 34th St., New York 


Sales and Engineering representatives 
in 25 other cities. 


ungstrom 
ya hk nl 


TIVE _ COUNTERFLOW J 




















to 20% of methanol. Ethyl alcohol was found 
more effective in raising the anti-knock value 
of gasoline than benzole. Methanol is practic illy 
as good as ethyl alcohol. Additions of 20% 
of ethyl alcohol, methanol, and benzole to a4 
cracked gasoline of 59 octane number raised 
the octane number 16, 16, and 12 octane num- 
bers, respectively. Data on fuel consumption in 
two engines of moderate and high compression 
ratios are given. It was concluded that the use 
of methanol blend is advantageous only in high 
compression engines. 


Beneficial Effect of Oxidation on the 
Lubricating Properties of Oil. R. O. 
Kine. Proc. Roy. Soc. 139A (1933). pp. 
447-59. 

Experiments conducted under conditions pro- 
moting oxidation of the lubricating oil and at 
constant speed and load show that boundary 
conditions in journal lubrication are of im- 
portance. The author suggests that the active 
or polar molecules formed during the early 
stage of oxidation form a layer of appreciable 
thickness on the adsorbed layer and that the 
friction observed is that on the surface of the 
built-up layer. The surface diminishes in rigidity 
in the direction of motion as the thickness of 
the boundary layer increases, and friction ap- 
proaches zero as a layer of complete slip tends 
to be reached. 


Synthetic Lubricating Oils. Jacques 
Petroleum Z. 28 Motoren- 
betrieb, No. 49 (1932) pp. 2-3. 


Lubricating oils have been prepared from 
plant products by a-secret process. They are 
colorless, homogeneous, neutral, and contain no 
tar, or wax. They are immiscible with oil and 
benzene and do not affect rubber, but are 
soluble in water. These products have low co- 
efficients of friction, great stability, and are 
resistant to high pressure and permit operation 
at lower bearing temperature than mineral oils. 
The cost of production is low. 


Resistance of Mineral Oils to De- 
composition by Sunlight. L. W. Green 
and R. E. Scwoerzow. Jour. Amer. 
Pharm. Assoc. 21 (1932) pp. 1286-87. 


The authors find that the rate of deteriora- 
tion of liquid petrolatum U.S.P. of varying 
geographical origin and stored in flint glass 
bottles exposed to the sunlight is variable. The 
stability of such oil can be measured by short 
exposures of the oil in such bottles to ultra- 
violet light. 


Experiments with Oil-Testing Trans- 
formers. Typke. Erdol und Teer 9 
(1933) p. 61. 


Various substances have been proposed for 
addition to transformer oils to lower their 
oxidation. The most suitable of these, as judged 
by laboratory tests, is phenyl-a-naphthylamine. 
By use of experimental transformers over 4 
period of 3750 hours it was found that the oil 
containing the amine showed a higher acid num- 
ber and more sludge than did the oil alone. 
Comparisons were also made using Russian and 
American, oils without removal of the sulphur 
and with removal of half the sulphur. The oils 
with half the sulphur removed deteriorated 
slightly more than the straight oils. 


Preparation of Insulating Oils. 
TypKe. Edroi und Teer 9 (1933) p. 29. 

It has been found that the addition of mod- 
erately refined oil to a white oil reduces the 
tendency to oxidize without giving rise 10 
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sludge-forming properties. However, further re- 
sults have been obtained by adding a small 
quantity of methyl alcohel, acetone, or sulphur 
dioxide extract of a moderately refined oil. For 
example, an American white oil gave a tar 
number of 3.7 and no sludge. A mixture of 
100 grs. of this oil and 50 grs. of an American 
spindle oil distillate gave a tar number of 0.34 
and a sludge value of 0.09%. A mixture of 
150 grs. of the white oil with 0.75 grs. of an 
extract from 50 grs. of the spindle oil gave an 
oil having a tar number of 0.02 and that formed 
no sludge. The extract of the spindle oil was 
made by use of methyl alcohol. 


Paraffin vs. Asphalt-base Oils in 
Maintaining Egg Grades in Storage. 
T. L. Swenson, R. R. Stocum, and L. 
H. James. Ice and Refrigeration 83 
(1932) pp. 220-22. 


The function of mineral oils in the preserva- 
tion of eggs is to reduce respiration and evap- 
oration through the pores of the egg shell. 
After nine months in storage all oiled eggs 
graded higher than unoiled eggs. No difference 
was observed between oils of paraffin and those 
of asphalt base. Those oils with pour points 
higher than the storage temperature were most 
effective. 


New Method for Determining Paraf- 
fins in Crude Oil by Means of a Mix- 
ture of Ether, Ethyl Alcohol, Butanone, 
and Phenol. Raraet Fussteic. Z. anal. 
Chem. 91 (1933) pp. 418-21. 


The author considers that paraffin is present 
in crude oils in the form of tiny crystals en- 
veloped by protectivé asphaltic or resinous sub- 
stances. To precipitate the paraffin it is neces- 


sary to add a solvent that will dissolve the pro-., -- 


tecting envelope but not the paraffin wax. The 
oil in light naphtha solution is treated with 
fuming sulphuric acid at 18°C. and then de- 
nuded. It is then treated with a mixture of 
ethyl alcohol, methyl-ethylketone, and 1% 
phenol at —20°C. Well crystallized paraffin was 
obtained. The method was tested by the analysis 
of synthetic mixtures. The solution used works 
better than the usual alcohol-ether mixture or 


than acetone 


Continuous Viscometer. C. D. MILLER. 
Instruments 6 (1), (1933) p. 2. 


The instrument comprises a journal and bear- 
ing operating with fixed clearances and at a 
constant temperature. At constant speed, the 
pressure of the oil between the journal and the 
bearing is a measure of the viscosity of the oil 
and is indicated by a liquid column gauge in 
which the liquid is the oil that is being tested. 
Scales are provided reading in absolute units or 
in Saybolt seconds, Redwood seconds, or Engler 


degrees. 


Natural Gas 


The Action of Water Vapor on 
Methane. C. MatTIGNOoN and M. SEon. 
Compt. Rend. 195 (1932) pp. 1345-48. 


Pure methane, or methane mixed with hydro- 
gen, nitrogen, oxygen, and carbon monoxide, 
yiel’s hydrogen and carbon dioxide when mixed 
with a large excess of water vapor and passed 
slowly over catalysts SiO,, ZrO,, asbestos 
sprinkled or impregnated with ZrO,, ThO.,, 
Fe,O,, Fe,0, + 10% K,CO,, or Al,O, at 860°, 
960°, 1000°, or 10500C. The best results were 
obtained by the use of ZrO,. Using pure CH, 
and ZrO, at 1050°, the reaction was complete. 


June, 1933—A Gulf Publishing Company Publication 


Teeth that Bite | 


into upkeep cost 














LIBERTY 
CLEANERS 
are built 
in all types 
and sizes. 
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LIBERTY CLEANERS 


are favored equipment in many re- 






fineries, especially where still shut- 
downs run into money, and the job 
must go fast. That is where the 
tough, hard-hitting Liberty Cleaner 
shows up at its best. 


The hundreds of flint-hard cutter 
edges, backed up by the powerful 
Liberty motor, are far more than a 
match for the toughest carbon de- 
posit that ever slowed up still oper- 
ation. Put these teeth to work for 
you — the only thing they will break 


is the time record in tube cleaning. 


Write for the Liberty Catalog 






LIBERTY MFG. CO. 
JEANNETTE, PA. 
An ELLIOTT COMPANY Organization 
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, THE MONTH IN REVIEW ’ 


Economics Committee 
Forecasts Decrease Demand 


AILY production of 2,282,000 bar- 

rels of crude oil along with with- 
drawal of 100,000 barrels daily from 
storage was recommended to the pe- 
troleum industry of the United States 
by directors of the American Petro- 
leum Institute when the report of the 
committee of statistics and 
economics was adopted the afternoon 
of May 17. Adoption of the report was 
among the first actions taken by the 
board when its membership gathered 
the first day of the mid-year session 
May 17, 18 and 19. The recommenda- 
tion covers the six months from April 
to September 30, 1933. 

The report is the work of the sub- 
which is headed by W. A. 
of Henry L. Doherty & 
Company. The committee on refinery 
statistics and economics is under the 
chairmanship of D. J. Moran, president 
of Continental Oil Company and also 
vice president of the Institute for the 
Division of Refining. 


refinery 


committee, 
Sinsheimer 


The report took no cognizance of the 
current excessive output of crude oil. 
This pertinent paragraph, however, was 
in the presentation: 

“Past studies and reports of the com- 
mittee have not been accorded the im- 
portance which they have deserved and 
as a result, the benefits, could 
have been derived from them, have in 
a large measure been lost. They should 
not be ignored. No company 
within the industry is qualified to pre- 
pare a better statistical report than the 


which 


single 


one now presented. It sounds a definite 
warning and is worthy of serious study, 
not only by the industry but 
program for the industry, which 
be considered by the federal and state 
governments.” 


in any 
may 


The consideration of crude oil pro- 
duction undertaken by the sub- 
committee because this was necessary 
in determining the amount of gasoline 
that should be made during the six 
months. Concerning motor fuel stor- 
age withdrawals the 
said: 

“It is interesting, also, to note that in 
reaching economic fuel stock levels, no 
more gasoline need be withdrawn from 
Storage between now and September 
than there was during the same period 
in 1932.” 


was 


sub-committee 


Motor Fuel Demand 


Total motor fuel demand for the six 
Montis was set at 211,800,000 barrels, a 


decline of 5.6 per cent from the esti- 
mate for the corresponding period of 
1932. Of this total.demand 198,000,000 
barrels was credited to domestic con- 
sumption and 13,800,000 barrels to ex- 
ports. The reduction in export demand 
was set at 28.9 per cent, leaving an es- 
timated drop of only 3.4 per cent in 
domestic demand. 


A.P.I. Refining Division 


Holds Technical Sessions 


Oba refining division of the Amer- 

ican Petroleum Institute at its two 
sessions during the institute conven- 
tion at Tulsa last month devoted its 
time to the study of new developments 
and methods in the manufacture of lu- 
bricating oils and to a symposium on 
cracking and cracking systems. Five 


papers were included in the group deal- 
ing with de-waxing methods in lubri- 
cating oil manufacture, three of which 
were first technical discussions of new 
processes and are presented in the tech- 
nical section of this issue of THE REFINER. 
With present day demands for im- 
proved lubricants from crude petro- 
‘eum, technical information dealing with 
developments in processes applicable to 
this field prove of great interest to re- 
finers. The three processes discussed 
were centrifugal de-waxing with trichlor- 
ethylene, de-waxing in propane with 
self-refrigeration, and de-waxing oils 
with benzol acetone. 


In the cracking field, which was the 
topic of the second session of the re- 
fining division progress was reported in 
technical advancement in the produc- 
tion of synthetic motor fuel from heav- 
ier distillates, fuel oils and reforming 





American Petroleum Institute Committee Summary of Forecast 
Of Demand, Economic Stocks and Required Supply 


April 1, 1933 to September, 1933 (Forecast) 


April 1, 1932 to September, 1932 (Actual) 
(In Thousands of Barrels) 
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I 
SECOND QUARTER! THIRD QUARTER | SIX MONTHS 
ITEM — me 
Total | Change | Total T Chance | Total | pe 
| MOTOR FUEL 
| _ DEMAND: | | 
i. > Se ees 102,100 — 7.3} 109,700 — 4.0) 211,800 — 5.6 
gn are eee 95,000 — 3.3) 103,000 — 3.6) 198,000 — 3.4 
& eStore 7,000 —40.5 6,700 —10.2) 13,800 —28.9 
| STOCKS: | 
| Change during Period.. ‘ — 5,026 —10,830 | —15,856 
| Beginning of Period..........| 60,556 55,530 | 60,556 
ee fer 55,530 44,700 | 44,700 
| SUPPLY: | 
| RR es eT re ad a 97,074 —11.5| 98,870 — 0.4) 195,944 — 6.2 
| From Imports................| —0— —o— | —o— 
| From U. S. Producers........ 97,074 — 8.1] 98,870 —® 2| 195,944 — 43 
Straight-run and Cracked... 89,142 — 7.54 90,990 + 0.7) 180,132 3.5 
Natural Gasoline. . IRE 7,652 —14.9) 7,600 — 9.8| 15,252 —12.4 
DN ee ee 28 — 0.4! 289 0.2! 560 7.9 
CRUDE OIL 
| DEMAND: N | 
yO EE AS eR SN Stereo 214,340 — 6.5) 216,680 + 1.8) 431,020 — 2.5 
ee RET RCE ORE Pee 7,200 —16. 3) 6,800 — 5.6 14,000 —11.3 
WROUNONER. 6s eins SiGe FO 207, 14 ar 6.2) 209,88° + 2° 417,020 — 2.2 
| Runs to Stills. . 23,34! 65 | 206.98 + 1.7 409,429 — ae 
| Used as Such.. 15° + 9.<]] 1,50¢ + 4.2 3,00° + 6.8 
Transfers to Fuel (Californie 2,30 +84.¢ | 2,30° +42.9 4, Gor +61.1 
~ STOCKS: | 
Beginning of Period ..... eS eee, Geren eer 
eS GS ree Ray Ga ieee ae See 
SUPPLY: 
Total Required............... 214,340 — 6.5) 216,680 + 1.8)  431,02° 25 
Bg Sea mS ee 7,000 —66.1 7,000 —32.6 14,000 —46.2 















































of naphtha. The four technical and in- 
formative papers comprising the group 
were well received and the division 
membership felt that a vote of thanks 
was due the authors of the work. These 
papers will also be found in the tech- 
nical section of this issue. The rapid 
development in the cracking field is of 
major importance to the industry be- 
cause of the marked influence such 
progress may have on the demand for 
crude petroleum in as much as con- 
tinued improvement in cracking effi- 
ciency is bringing about each year addi- 





2NEW 








Announcing 


tional percentage recovery of gasoline 
from the barrel of crude. 

At a joint session of the Refining and 
Marketing Division of the Institute the 
time was devoted to a study of means 
for increasing consumption of such pe- 
troleum products as road building as- 
phalts, furnace and other fuel oils and 
Deisel fuels. In this cooperative work 
the two branches of the industry plan 
more intensive study in recognition of 
the needed additional outlets or mar- 
kets for petroleum products. 

Judge C. B. Ames, chairman of the 





EXPLOSION-PROOF SWITCHES 
FOR YOUR SMALLER MOTORS 


ERE are two new manually operated G-E switches that 
provide safe control for full-voltage starting of small 


motors in explosive atmospheres. 


Though small in size, these switches have many of the features 
distinguishing larger G-E air-break equipment. Their strong, 
cast-iron cases safely withstand internal explosions; no flame can 
escape. The switch cannot be held closed on overload, for the 
protective mechanism operates independently of the handle. 
Molded Textolite and cadmium-plated parts, and pure-silver 
contacts assure long life and minimum maintenance. 


Complete information may be obtained by requesting publi- 
cation GEA-1744. Address the nearest G-E office, or General 


Electric, Dept. 6-201, Schenectady, N. Y. 


FOR 3/4- TO 7 1/2-HP. MOTORS, THE CR1062-E3B STARTING 
SWITCH . . . 3-phase, with double-break contacts to minimize arc- 
- handle guarded to prevent 
accidental operation. Both this switch and its companion, shown be- 
low, are built to the standards of, and are tested by, the Under- 
writers’ Laboratories for Class I, Group D, locations 


ing . . . thermal overload protection . . 








FOR MOTORS OF 3/4-HP., OR SMALLER, THE CRI1061 

STARTING SWITCH ... 

with or without thermal overload protection. Also available for 
“built-in’’ mounting on motor housing 


single-phase a-c., or d-c., furnished 


301-130 


GENERAL @ ELECTRIC 




























AXTELL J. BYLES 


New President American Petroleum 
Institute 


board of The Texas Company, and re- 
cently resigned president of the Insti- 
tute sounded the key-note of the meet- 
ing in this address at the general ses- 
sion Thursday afternoon. He placed 
the burden of demoralization upon the 
lack of unanimity within the industry 
itself and urged closer cooperation with 
state and federal regulatory bodies. He 
told his audience that these govern- 
mental officials have a difficult task and 
that the task has not been lessened by 
the multiplicity of “plans” presented by 
the divided elements of the industry. 
He particularly appealed to that part of 
the industry represented by Kansas, 
Oklahoma and Texas, the three states 
which have market demand laws, and 
stressed the need for oil men to define 
in their own minds what actually con- 
stitutes market demand. Further he 
stated that state agencies are entitled 
to the solid judgment of the industry 
in fixing a program, and the industry 
has never presented a unified program. 

Earlier in the meeting the board of 
directors of the Institute had elected 
Axtel J. Byles, president of the Tide 
Water Associated Oil Company, presi 
dent of the institute to succeed Judge 
Ames, who had resigned to again join 
The Texas Company. Mr. Byles will 
serve the institute as a full time salaried 
president, having announced his resig- 
nation from his former connections and 
will hold office until January, 1935. 
Herbert L. Pratt, chairman of Socony- 
Vacuum Corporation, was elected treas- 
urer of the institute succeeding Mr 
Byles who held the office for some 
time. 
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Technical Subjects at 
Natural Gasoline Meet 


VENTS of the economic world and 

developments of the petroleum in- 
dustry furnished much of the material 
around which the thirteenth annual 
meeting of the Natural Gasoline Asso- 
ciation of America built its program at 
Tulsa, May 15, 16 and 17. When Frank 
L. Chase, vice president of Lone Star 
Gas Company, Dallas, opened the meet- 
ing with his address of welcome the 
measure looking to federal control of 
the petroleum industry had not been 
introduced in congress. Mr. Chase, 
however, anticipated such a move and 
dealt at length with the change in the 
attitude of the American people con- 
cerning the entrance of the govern- 
ment into business activities. 

Mr. Chase made it clear that he was 
not criticizing this trend. He put his 
position as that of a man who is ask- 
ing questions. He wanted to know if 
men in positions at Washington are 
going to be able to accomplish readily 
what men within industry have not 
been able to accomplish. 


The move to raise the octane number 
of motor fuel of the regular grade was 
criticized by Emby Kaye, vice presi- 
dent of Skelly Oil Company, Tulsa, 
who read a paper, “Further Considera- 
tion of the Disposal of Excess Volatil- 
ity.” In this paper as well as in the dis- 
cussion that followed, the increased oc- 
tane number rating was classed as use- 
less. Comparatively few of the automo- 
biles in use today demand octane num- 
bers as high as is proposed for regular 
gasoline. The industry generally sells 
premium gasoline to care for the auto- 





D. C. WILLIAMS 


mobiles of higher compression ratios. 
The question that same out of this dis- 
cussiog was—why increase the octane 
number of regular gasoline and thus 
increase its cost when the automobiles 
can not benefit from it? 

This subject was carried still fur- 
ther in the discussion following the 
paper by Dr. George Granger Brown of 
the University of Michigan, who dis- 
cussed “The Preformance of Motor 
Fuels.” Dr. Brown took the position 
that the octane number questions bids 
fair to become standardized within a 
short time. With the petroleum indus- 


try settled on its octane rating for mo- 
tor fuel, he suggested that the time 
would be at hand for the volatility of 
motor fuel to take the limelight as a 
sales appeal. In this he revealed how 
natural gasoline could continue to hold 
its Own. 

The program the first day consisted 
of the address of welcome by Mr. 
Chase, the annual address of the retir- 
ing president S. S. Smith, Shell Petro- 
leum Corporation, Tulsa, and reports 
of the standing committees. Mr. Smith 
reviewed the history of the association 
and listed the several outstanding tech- 
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and CONTRACTION 


7H56 WESTCO TURBINE HOT OIL PUMP 
Handles 150 gallons of 780° F. hot oil per min, 


O N 





This Improved WESTCO TURBINE HOT 
OIL PUMP allows full play to these forces 


- recent improvements make this 
valuable feature possible. They are— 
1 Symmetrical design of pump 

2 New type expansion mounting 


Furthermore, our engineers have suc- 
ceeded in minimizing the hazard of 
leakage. The secret lies in Westco’s 
vertically split casings which permit the 
use of a flat, circular casing gasket that 
is surprisingly small in diameter. The 
well-known Westco efficiency and de- 
pendability remain the same as always. 


Does Not Vapor Bind 


Westco’s Turbine Principle of pump- 
ing assures a steady, non-pulsating flow 
at all times. It cannot become vapor 
bound! This improved Hot Oil Pump 
also embodies another valuable feature 
—the water-jacketed stuffing boxes are 
now definitely relieved of pressure. 
Packing in a Westco lasts — and lasts, 
because the oil is cooled before it ever 
touches the packing. 


Corrosion-resisting Construction 


Impeller and shaft are made of 
Stainless Steel. Casings are made of 
cast steel. However, these pumps can 
be furnished entirely of Stainless Steel, 
or other alloys, if a complete corro- 





HIGH! PRESSURE - 


sion-resisting unit is required. And 
here Westco’s simple design and conse- 
quent small metal requirements make 
for real economy when specifications 
call for pumps of special metals or al- 
loys. Then too Westco’s ability to pro- 
duce higher pressures in single stage 
avoids a good deal of costly multi-stage 
construction. 


Send for Details 


Fill in the coupon below and mail 
today for Performance and Selection 
Tables together with complete engineer- 
ing data. WESTCO PUMP CORPORA- 
TION, Davenport, Iowa. Branches: 
New York, Chicago, Philadelphia and 
San Francisco. Representatives in 50 
Principal Cities. 


proo—== MAIL TODAY -————— 


WESTCO PUMP CORPORATION, 
Davenport, Iowa, Dept. N-6. 


Gentlemen: Without obligation, please ‘ail 
Performance and Selection Tables for Westco ] 
Turbine Hot Oil Pumps. 


SORE CE ET Oe, ee Ee OTe 





WESTCO TURBINE PUMPS 








«StH GOCE 





lune, '933—A. Gulf Publishing Company Publication 



















nical and economic accomplishments to 
its credit. 

The final paper on this program was 
“Present Production and Future Trend 
of Mid-Continent Natural Gasoline”, by 
E. Buddrus, Phillips Petroleum Com- 
pany. 

The morning program of the second 
day brought C. W. Briles of the Okla- 
homa Agricultural & Mechanical Col- 
lege before the association to present 
“Employee Relations in Industry.” He 
urged the speeding of the changing at- 
titude to the effect that men are some- 
thing more than labor to industry. H. 


M. Trimble, Phillips Petroleum Com- 
pany, presented a paper on “Compari- 
son of Anti-Knock Characteriggics of 
Vapor Recovery and Natural Gasoline 
Blends.” S. S. Smith presented the 
paper by himself and L. S. Gregory, 
Black Sivalls & Bryson, “Study of 
Raoult’s Law of Equilibrium.” 

The membership meeting resulted in 
election of D. C. Williams, Continental 
Oil Company, Ponca City, as president 
of the association. W. E. Reardon, Co- 
lumbian Gasoline Corporation, Monroe, 
Louisiana, was elected a vice president, 
as was Ray C. Wheeler, General Pe- 





Look at it 
Every Way 


The illustrations show three 
views of the Duriron Mixing 
Nozzle, which is used in a large 
number of refineries for acid, 
“doctor” or caustic treatment or 


water washing. 


These nozzles are installed be- 
tween pipe flanges, similar to a 
gasket. That’s all there is to it 
» «+ « NO moving parts... no 


gadgets. 


The cross-section shows the mix- 
ing action as the oil and treat- 
the pipe 
line and through the nozzle. So 


ing agent pass up 
simple, so easy to install and 
take care of. Small friction loss 


and low back pressure. 





Inlet and Outlet Views, Duriron 
Mixing Nozzle 





Enlarged Cross-Section, Duriron 
Mixing Nozzle 


THE DURIRON MIXING NOZZLE 


is the result of many years of study of the refiners’ corrosion 


problems. For the Oil Refining industry we also make pumps, fans, 


valves, pipe, fittings, jets and special apparatus. 


details. 


Write us for 


THE DURIRON COMPANY, Inc. 


412 N. FINDLAY ST. 
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troleum Corporation, Los Angeles. Mr, 
Wheeler is president of California Nat- 
ural Gasoline Association. All direciors 
were re-elected. 

Entertainment was furnished by the 
Natural Gasoline Supply Men’s Asso- 
ciation. Luncheons were served the 
first two days. The annual dance took 
place the first evening, while the smoker 
and entertainment came the second 
evening. 


Gasoline Supply Men 
May Include W.P.R.A. 


W: D. MOORER, president of the 
Natural Gasoline Supply Men’s 
Association, will name a committee to 
report on the proposal that the organi- 
zation enlarge its activities to include 
the annual meeting of the Western Pe- 
troleum Refiners Association. The mat- 
ter came before the group at the meet- 
ing in Tulsa, May 15, when final prepa- 
rations were made for the entertain- 
ment for the annual meeting of the Nat- 
ural Gasoline Association of America. 
Three directors of the association 
were elected; Paul Raigorodsky of Pe- 
troleum Engineering, Inc.; B. W. Vin- 
son of B. W. Vinson Company and G. 
B. Lane of the Foxboro Company. The 
three retiring directors were G. M. 
Bingham of the North American Car 
Corporation, A. V. B. Chandler of the 
National Supply Company and W. D. 
Moorer of the Moorlane Company. 


A.S.T.M. Accepts 
C.F.R. Motor Method 


MOVE of major importance to the 

automotive and petroleum industries 
is the adoption by the American Society 
for Testing Materials of the method here- 
tofore known as the “CFR _ Motor 
Method” for determining the octane num- 
bers of gasolines and equivalent fuels 
used in spark ignition engines other than 
engines for aircraft. This “motor meth- 
od” is based on the apparatus and pro- 
cedure developed by the Cooperative Fuel 
Research Committee composed of repre 
sentatives of the American Petroleum In- 
stitute, National Automobile Chamber of 
Commerce, Society of Automotive Engi- 
neers, and the U. S. Bureau of Stand 
ards who have been studying this prob- 
lem since 1928. 

Since the fuels were to be used im 
carburetor spark ignition engines, it was 
immediately evident that a standardized 
engine would be required as the basic it- 
strument. Its development by the CFR 
Committee was started more than three 
years ago, and its present form, described 
in the A.S.T.M. standard bulletin D 
357-33 T, was adopted as the result o 
several year’s experience, and elaborate 
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The A.S.7.M.-C.F.R. Fuel Research Unit 
for Standard Octane Rating of Motor 


Gasolines. 


check tests both with vehicles on the road 


and in the laboratories of many petroleum 
refineries as well as in the laboratory of 
the Waukesha Motor Company, Wau- 


kesha, Wisconsin. 


The equipment consists of a variable 


compression, single cylinder, overhead 
valve engine 34-inch bore by 4%-inch 
stroke equipped with a special type carbu- 
retor, electrically heated intake manifold, 
steam cooling, electric heat control for 
lubricating oil, and having a moveable 
cylinder which can be raised or lowered 
while the engine is in operation to secure 
compression ratios ranging between 3:1 
and 30:1 without any change in the valve 
adjustments. This engine, together with 
special ignition, auxiliaries, and indicators 
is mounted on a common bedplate with a 
special “synchronous induction motor” 
which serves as a starting device, and also 
With 


this combination, perfect control of the 


a loading device for the engine. 


speed, the temperature, ignition advance, 
and all other controlling factors becomes 
Suitable 
cators with gas evolution burette or elec- 


automatic. bouncing pin indi- 
tric indicating knockmeter are all mount- 
ed with the control switches on a switch- 
board panel making the testing set a com- 
plete, self-contained unit. 


At present, the sole authorized manu- 
facturer of the CFR engine is the Wauke- 
sha \lotor Company, Waukesha, Wiscon- 
sin. Other manufacturers may be ap- 
Proved in the future, but testing labora- 
tories should not purchase engines ex- 
cept irom the Waukesha Motor Company 
Without ascertaining whether or not such 
engin-s have been approved. Inquiries in 
this connection should be directed to Dr. 


R. P. Anderson, American Petroleum 
Institute Secretary of Committee D-2 on 
Petroleum Products and Lubricants, 250 
Park Avenue, New York City. 


More than 250 of these testing units 
are already in use in testing laboratories 
throughout the world, and since the adop- 
tion of the standard motor method of 
testing by the A.S.T.M., commercial lab- 
oratories everywhere can now purchase 
these units with confident knowledge that 
they are buying the authoritative stand- 
knock 


ard instrument for rating of 


gasolines. 






Asphalt Consumption 
Down 16.4 Per Cent 


RODUCERS and manufacturers of 

petroleum and lake asphalt experienced 
a declining demand for their products in 
1932. The decline of 16.4 per cent in de- 
mand is attributed to lessened road con- 
struction and decrease in home and in- 
dustrial construction where roofing ma- 
terials are used, according to Bureau of 
Mines Mineral Markets Report No. 205. 
During the same period the decline was 
met by a curtailment in production of 
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We thank you 


To those who visited our exhibit at the "Oil Show”, 
we wish to express our appreciation of the interest which 
prompted the visit, and our thanks for the opportunity of 


discussing the production and refining operations in which 
PIONEER OYSTER-SHELL LIME plays such an important 


Those who were unable to attend the Houston meeting 
will be equally interested in learning why the unique chem- 
ical and physical properties of PIONEER LIME make it 
especially adaptable to oil refining processes, and how it 
can increase plant efficiency and reduce production costs. 


A letter or card will bring you full information. 
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MFRS. OF PIONEER OYSTER SHELL LIME 
17Z0 SHEPHERD STREET 


HoustTon-]JExAs 









— 























June. 1933—A Gulf Publishing Company Publication 





39a 








asphalt at refineries bringing about a 16.8 
per cent decrease and resulting in reduc- 
tion of stocks of asphalt held at plants. 
The 1932 domestic demand for petro- 
leum and lake asphalt was 2,295,325 tons 
in 1932, a decline of 449,206 tons from the 
2,744,531 tons reported for 1931. Of the 
2,474,919 tons of asphalt produced at re- 
fineries in 1932, 1,359,372 tons were made 
from foreign crude oil imported princi- 
pally from Venezuela, Colombia and Mex- 
ico. Sixty per cent of refinery asphalt 
sold in the past two years has gone into 
street paving and road building, 29.2 per 


cent is used by the prepared roofing man- 
ufacturers and the remainder goes into 
a wide variety of minor uses. 


Refinery sales of petroleum asphalt 
were 16.2 per cent less in quantity and 
25.2 per cent lower in value in 1932 than 
in 1931. From 2,873,291 short tons valued 
at $24,861,339 in 1931, they decreased to 
2,408,818 tons, valued at $18,605,117, in 
1932. 

Exports of natural asphalt, manufac- 
tured from the United States decreased 
34.8 per cent in quantity and 15.4 per 
cent in value from 1931 to 1932. The 
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totaled 18,977 short tons, valued at $5.0,- 
822, in 1931, and 12,365 tons, valued at 
$448,949 in 1932. Seventy-four per cent 
of these exports in 1931 and 80 per cent 
in 1932, were shipped to Europe. Canada 
received 12.3 per cent of the total in {931 
and 11.3 per cent in 1932. 


Standards Year 
Book Published 


MERICAN Standards Association, 29 
West 39th Street, New York, has 
published American Standards Year Book 
recording establishment during the past 
year of 31 new national industrial stand- 
ards affecting the construction, mining, 
oil, radio, electrical, and almost all 
major industries in the United States, 
The year book is issued as a record of 
the cooperative achievement of nearly 
3000 scientists and engineers representing 
more than 500 national technical trade 
organizations in the development of a 
unified system of basic technical stand- 
ards for industry. This work has gone 
forward without abatement during the 
past few years despite the depression. 
Daniel C. Roper, United States Secre- 
tary of Commerce, in a foreword to the 
year book points out the importance of 
industrial standards in commerce. “Na- 
tional recognition of such standards will 
remove misunderstandings and expedite 
commercial transactions. Especially is this 
important in interstate and international 
trade when the buyer is unable to inspect 
personally and select the commodities 
offered by the seller,” he states. 


Viscosity Temperature 


Zone Index Chart for Oils 


VISCOSITY temperature zone in- 

dex chart with inserted A. P. I. 
gravities at 60°F. and S.A.E. viscosity 
numbers for lubricating oils has been pre- 
pared by Sinclair Refining Company, 45 
Nassau Street, New York, in 17 x 22 inch 
size for either wall or desk use. It is 
printed in red and green on tough, heavy, 
linen reinforced paper, and is available 
at one dollar a copy through C. M. Lar- 
son of Sinclair Refining Company. A 
letter size chart has also been prepared 
and will be furnished with the large chart. 
A valuable feature of the small chart is 
the viscosity blending and dilution chart 
printed on the reverse side, with instruc- 
tions as to its use. 

Viscosity classification.is becoming of 
increasing importance, not only as af 
indication of the stability of lubricating 
oils at high and low temperatures, but 
also because of its bearing on volatility 
and consumption in service. 
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Vv PLANT ACTIVITIES VY 


Refinery: Supreme Refining Company is com- 
pleting erection of 250-barrel skimming plant in 
Gladewater section of the East Texas field. 


Refinery: G. E. Holmes and associates, Glade- 
water, Texas, erecting a small skimming plant 
about a mile east of Gladewater, East Texas 


field. 


Gasoline Plant: Magnolia Petroleum Com- 
pany, Kings Mill, Gray County, Texas Pan- 
handle, erecting 25,000-gallon natural gasoline 
plant, moving material from plant at Le Fors, 
Gray County. V. L. Dickinson, superintendent 
this district with offices at Pampa. 


Re-organized: Cosden Oil Corporation of 
Maine has succeeded Cosden Oil Company. 
Erecting Winkler-Koch combination cracking- 
skimming unit at company’s Big Spring, Texas 
refinery, estimated cost $250,000. E. J. Mary, 
superintendent. J. S. Cosden, president, W. D. 
Richardson, vice president and sales manager, 
other vice presidents are A. G. Reed, C. D. 
Hartman, T. R. Hawley, and Russel McGee is 


secretary-treasurer, 


Refinery: Union Development Corporation, 
formed by C. M. Johnson, consulting engineer, 
Houston, formerly with Crown Oil & Refining 
Company and G. M. Campbell, formerly with 
United Gas Public Service Corporation, is re- 
building Union Gasoline Company’s plant at 
Houston to operate on Conroe light crude. Ca- 
pacity 500 barrels daily. 


Refinery: Rainbow Oil & Refining Company, 
building a small refinery at Grand Lake, two 
miles south of Conroe on the Houston-Conroe 
highway. 


Refinery: Munhall Refinery Company, build- 
ing small skimming plant near the Conroe oil 
field, Montgomery County, Texas, located at 
Grand Lake. 


Refinery: Rusk Gasoline Company started 
construction, 2500-barrel skimming plant, one 
mile north of Overton, East Texas field. J. H. 
Edwards, H. H. Coffield, Geo. P. Mann and 
associates, formerly owners of Rusk Refining 
Company which was recently purchased by O/1 
Refineries, Inc., are organizers of the new con- 
cern. 


Refinery: Gilmore Oil & Refining Company, 
erecting 150-barrel skimming plant, Gilmore, 
Texas, near the East Texas field. B. L. Lee, 
Chester Lee and Crawford Taff, principle own- 
ers. 


Operating: Dutch Rose Refining Company, 
Gladewater, Texas, was added to active list of 
East Texas refineries late in May, upon com- 
pletion of its 200-barrel skimming unit. Frank 
Traywick, owner. 


Acquisition: Southwest Refining Company, 


Elect Building, Fort Worth, Texas, formed 
early in May by Sam C. Yingling, president, 
and ociates, took over the 250-barrel plant 
of Tren-Tex Refining Company, T. & P. Rail- 
toad, Trent, Texas, and increased capacity tc 
500 rels. Plant connected to Noodle Creek 
ty nes County, by a six-mile two-inch pipe 
ine, 


Ret -ery. Hiothane Refining & Gasoline Com- 
pany ntrolled by M. M. Travis and Cornelius 
Krol Tulsa, operators, building 3000-barrel 


skim: g plant one mile northeast of Kilgore, 
East xas field, and planning removal of gas- 


oline plant from Oklahoma to operate in con- 
junction with the refinery. 


Refinery: Bee Oil & Refining Company, Pet- 
tus, Texas, building 1000-barrel topping unit. 
H. N. Carter, president and manager of sales, 
M. V. Reeves, vice president and general man- 
ager, C. IL. Reeves, secretary and treasurer. 


Operating: Rado Refining & Producing Com- 
pany, H. B. May president and Walter K. 
Campbell, vice president, operating 500-barrel 
skimming plant, McAllen, Texas. J. P. Ryan, 
superintendent. 


Improvements: Panhandle Refining Company, 


Wichita Falls, Texas, has completed improve- 
ments involving the combining of its skimming 
and cracking operations in one unit. Uses 
Dubbs cracking units and combined operations 
eliminates use of shell still battery. 


Operating: Associated Oil Company, Asso- 
ciated, California, has completed erection of 
10,000-barrel combination viscosity breaker and 
cracking unit, Tube and Tank type, installed 
by E. B. Badger & Sons Company. 


Refinery: Paul Huber is building a 500-barrel 
skimming plant at Casper, Wyoming, to operate 
on Pilot Butte, Fremont County, crude pro- 
duced by Argo Oil Company. 


Cracking Plant: Compania Mexicana de Pe- 
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G-E EXPLOSION-PROOF 
REFINERY MOTORS 
Assure Safety, Economy, Dependability 


HEE are some of the reasons why G-E totally enclosed, fan- 
cooled motors for Class I, Group D, locations are safe, eco- 
nomical, and able to stay longer on the job: 


Strong, reenforced housings safely withstand internal explosions 


One-piece, cast-aluminum rotors, carefully ground and balanced to eliminate 
vibration and maintain uniform air gap 


Cartridge-type ball bearings sealed in grease for protection against dust and 


moisture 


Motor cooled by air, fan-forced through ample passageways 


Underwriters’ Laboratories label; motors are tested and listed for Class I, 
Group D, locations as defined by the National Electric Code 


Write for publication GEA-1716 on explosion-proof motors and 
control. Address the nearest G-E office, or General Electric, Dept. 


6-201, Schenectady, N. Y. 


200-746 


GENERAL ELECTRIC 
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troleo “El. Aguila’ S. A. (Mexican Eagle) 
Mexican subsidiary of Royal-Dutch group, is 
installing a large Gyro vapor phase cracking 
unit, with absorption and stabilization facilities, 
and a new distillation unit, contract to Alco 
Products, Inc., reported cost $1,000,000. Gyro 
capacity 2000 barrels, refinery capacity 30,000 
barrels. 


Power Plant: Hancock Oil Company, Long 
Beach, California, has awarded contract to 
Southwestern Engineering Corporation for in- 
stallation of two high pressure Southwestern 
boilers to increase capacity of steam generating 
plant. 


Rebuild: Caminol Oil Company, Santa Fe 
Springs, California, is rebuilding equipment 
damaged by fire early in May, awarding con- 
tract to Southwestern Eng‘neering Corporation. 


Refinery: Pan-American Refining Corporation, 
subsidiary of Pan American Petroleum and 
Transport Company, recently organized under 
laws of Delaware with capital stock of $15,000,- 
000 has been granted a permit to operate in 
Texas. Will build refinery at Texas City, Texas. 


Refinery: Allegheny Refiners, Inc., has signed 
contract with Leader Industries, Inc., for con- 
struction of complete 750-barrel plant at Boli- 
var, New York. Plant will operate on dark 
Pennsylvania crude exclusively. Wax plant 
planned at later date. Pipe still units, shell 
stills, two 250 horsepower boilers, turbo gene- 
rators, power house, filter house, burner house, 
wax and centrifuge plant, sweating house, agi- 
tators, barrel and stock house, office and lab- 
oratory, machine shop, loading racks, pump 
houses and accessories, 80 tanks from 300 to 





5000 barrels capacity, included. Plant design 
by Dr. E. H. Leslie, head of technical staff for 
Leader Industries, Inc. 


Distillation Unit: Bradford Oil Refining Com- 
pany, Bradford, Pennsylvania, has completed 
construction of a distillation unit which fea- 
tures use of steam under closely controlled con- 
ditions instead of vacuum, designed by Dr. E. 
H. Leslie, erected by Leader Industries, Inc. 


Operating: Marathon Oil Company is operat- 
ing the new cracking installation and other 
equipment erected by M. W. Kellogg Company 
at its Fort Worth refinery. 


Reconditioning: Independent Oil & Refining 
Company, present owners of Laurel Refining 
Compay, Laurel, Montana, reconditioning the 
plant and will operate early in June. Capacity 
5000 barrels with cracking facilities. 


Refinery: The River Dome Oil Company, 
Roundup, Montana, is building a small topping 
plant to run Cat Creek crude and market 
locally. 


Refinery: Zenith Oil Company has filed no- 
tice of intention to build a topping plant near 
Fellows, California, in the Midway district. 


Improvements: Rio Grande Oil Company, 
Vinvale, California, plant completed installing 
pressure distillate stabilization and absorption 
gasoline recovery equipment, both installed by 
Parkhill-Wade, Inc., successors to J. A. Camp- 
bell Company. 


Improvements: The Norwalk Company, Santa 





Fe Springs, California, gasoline absorption plant 
has completed addition of stabilization and ac. 
cessory equipment, designed by Parkhill-Wade, 
Inc., successors to J. A. Campbell Company. 


Operating: Standard Oil Company of Califor. 
nia, is operating its Middle Dome, Kettleman 
Hills gasoline plant, completed last year con. 
siderably ahead of first well completion. Ca- 
pacity, 50,000,000 feet, operating at 25,000,000 
teet. 


Move Plant: Mohawk Oil Company is dis- 
mantling its Venice, California, absorption plant 
to rebuild near Bakersfield, to handle gas pro- 
duced from Mountain View field, Kern County, 


Acquisition: The Texas Company has acquired 
seven per cent interest in Great Lakes Pipe 
Line Company, piping gasoline from Oklahoma 
to Chicago and the Twin Cities. Skelly Oil 
Company acquired three per cent more—now 
having 16 per cent interest. This was made 
possible by sale by Barnsdall Corporation of 
half of its 20 per cent interest in the concern, 
Other owners are Continental Oil Company, 
31.2 per cent; Mid-Continent Petroleum Cor- 
poration, 20 per cent; Pure Oil Company, 10 
per cent, and Phillips Petroleum Company, five 
per cent. 


Lube Plant: 
Okmulgee, Oklahoma, refinery reported plan- 


Phillips Petroleum Company, 


ning extension and modernization of its lubri- 
cating oil manufacturing department. 


Operating: Falcan Refining Company, Great 
Bend, Kansas, 500 barrels skimming capacity 
sterted operating, processing Chase Pool crude. 








EMPIRE 


FOR ALL LIQUID PETROLEUM PRODUCTS 


SIL METERS 


NATIONAL METER COMPANY 





Catalogue 126 on request. 


NATIONAL 
METER 
COMPANY 

4207 First Avenue, 
Brooklyn, N. Y. 
Boston 

Chicago 

San Francisco 

Los Angeles 








EMPIRE METERS .. . sturdy, dependable, 
lastingly accurate, and economical to operate 
. . . the original meter (still unequaled) of the 
oscillating piston type . . . the only meter that 
has the famous EMPIRE BALANCED PISTON. 























) Frick Type J Compressor at Bayonne, N. J. 
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plant of Tidewater Oil Co. 


Whatever the Type or Size Machine— 


Provides refineries with the dependable, 
well engineered cooling service that can 
offered by a firm with half a century of 
refrigerating experience. Get literature an 
recommendations now: write 
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New Equipment for the Modern Plant 








]. Combustion Regulator 
MOREY & JONES, LTD. 

Morey & Jones, Limited, 922 South 
Hemlock Street, Los Angeles, California, 
announce a new regulator for combustion 
control for steam boilers. 

The regulator employs a 44-inch cylin- 
der and an operating arm having a travel, 
or movement, on its outer end of 12 
inches, sufficient for ail needs of various 
types of damper control. A pilot valve on 
top of the regulator assembly causes 
sensitive, positive control of steam pres- 
sure within close limits, according to the 
manufacturer. 








Morey & Jones Combustion Regulator 


The pilot valve spring is set to balance 
the required boiler pressure imposed onto 
the pilot diaphragm. As the pressure 
rises above the set point, steam is ad- 
mitted through the pilot valve into the 
cylinder of the regulator. The piston then 
moves and closes down the damper and 
fring valves to a point required by the 
load on the boiler—with the compensator 
acting to prevent too great a movement. 
If the steam pressure falls below this set 
point, a reverse action takes place. 

No. 27 regulator is suitable for con- 
trolling boilers operating under steam 
Pressures ranging from three to 450 
Pounds per square inch, according to 
Morey & Jones, Limited. 


2. Turbine Pumps 
ROOTS-CONNERSVILLE- 
WIL RAHAM 
Roots-Connersville-Wilbraham, Con- 
nersville, Indiana, announces a com- 
Plete new line of turbine pumps with 
Capacities ranging from 5 to 300 gal- 
lons per minute, at heads up to 350 feet. 


June, 1933 





One feature of the pump is the taper- 
edge impeller which gives ability to 
vary quantity while the pump is run- 
ning. Manufacturer states that there is 
a slight increase in capacity as the head 
falls, with a noticeable decrease in 
power consumption. The taper edge 
impeller may be adjusted to give vol- 
ume required at lower heads while tak- 
ing full advantage of savings in power 
consumed. Suction and discharge open- 
ings are both located in the main pump 
housing, facilitating disassembly for 
cleaning and without disturbing pipe 
connections. The pumps are furnished 
in corrosion resisting metals or alloys, 
thus adapting them for service in many 
difficult industrial applications. 


3. Control Instrument 
THE FOXBORO COMPANY 


The Foxboro Company, 
Massachusetts, recently added a new 
combination instrument for recording 
and controlling pressure and recording 
flow. The pressure controlling mech- 
anism is of the Stabilog type, permit- 
ting full-floating valve action. The flow 
meter construction is identical with 
later developments in flow meter de- 
sign. The manufacturer states that a 
number of these instruments have 
found application on gas pressure reg- 
ulation where flow measurement is es- 
sential, such as in back pressure regu- 
lation with metering of tail gas from 
oil refining processes, and on steam 
lines and fuel gas lines where pressure 
reduction is important and metering es- 
sential. The instrument is equally 
adaptable to pressure regulation and 
metering of liquids and is used on 
water lines, brine lines, and similar 
services. 

The combination pressure Stabilog 
and recording flow meter is available 
in either the flush type case for mount- 
ing, or in surface mounted case. It is 
equipped with weather-proof door con- 
struction and the case may be built gas- 
tight and vented to operate on natural 
gas instead of compressed air. 


Foxboro, 


MAIL COUPON — 





4. Alloy for Acid 


THE DURIRON COMPANY, 
INCORPORATED 


The Duriron Company, Incorporated, 
Dayton, Ohio, announces an alloy 
which will handle all concentrations of 
hydrochloric acid at all temperatures 
up to the boiling point, without any ap- 
preciable loss. 

Heretofore the only metal alloys 
which would withstand the corrosive 
action of hydrochloric acid have been 
very expensive, so much so that many 
types of handling equipment have been 
impractical from the cost viewpoint, ac- 
cording to the manufacturer. This new 
alloy is comparatively inexpensive. 

Oil producers will probably be inter- 
ested in this alloy in connection with 
the hydrochloric acid method of in- 
creasing well production. 


5. Splash Proof Motor 


IDEAL ELECTRIC & 
MANUFACTURING COMPANY 


Ideal Electric & Manufacturing Com- 
pany, Mansfield, Ohio, announces a 
splash proof motor, especially designed 
for use in places where water or other 
liquids may be splashed on the motor, or 
where the equipment is frequently washed 
down: with a hose as a stream of water 
striking the motor at any angle or even 





Ideal Explosion Proof Motor 


REFINER AND NATURAL GASOLINE MANUFACTURER, 


Houston, Texas, U. S. A. 
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Now Is the Time 


TO RE-COVER 
YOUR 
FILTER 
LEAVES 
WITH 
LONG 
LASTING 


SMOOTH-TEX 
METALLIC FILTER CLOTH 





You can do the work, using 
our improved method and 


fittings or we do it for you. 


Write to-day 


RI 


MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N. Y. 








’ 
Which? 
Check the items on which you want complete 
information, including prices. 


() Campbell Boiler Feed 
Water Regulator 

() Reducing Valves 

() Damper Regulators 

C] Temperature Regulators 

(_) Pump Governors 


C] Float Valves 

C) Swing Joint Fittings 
C) Thermostats 

(C Balanced Valves 

C Control Valves 


then pin the above checked list to your letter- 
head and mail to 


ATLAS VALVE CO. 


275 South Street, 
NEWARK, N. J. 


Perhaps your regulating problem is special. 
If so, we make special regulators as well as 
standard. For more than 30 years we have 
been making Regulating Valves for Every 
Service. Send us your reg- 
ulating problems, tell us 
your regulating troubles, 
and the Atlas Valve Co. 
will do the rest. 










Type “4 
Reducing 
Valve, 
Auxiliary 
Operated 

Have you received 
data on the four types 
of self-contained tem- 
perature regulators 
which we recently de- 
veloped? Simply check 
“Temperature Regula- 
tors,” above, and we 
will mail it. 








pointed directly into the ventilation duct 
as illustrated will not wet the motor 
windings. 

Baffles placed in the air ducts remove 
all spray from the air entering the motor 
and keep the motor windings dry at all 
times. The motor is simply a standard 
induction motor using special bearing 
brackets. 

These motors are made in all sizes from 
one to 200 horsepower as squirrel cage 
induction motors and meet any and all 
classifications of torque and inrush re- 
quirements. They are also available as 
cross-the-line start motors up to 200 horse- 
power and can be supplied as unity 
(100%) or 80% leading power factor in- 
duction motors in all sizes. 


6. Protective Coating 
MILDON ENGINEERING COMPANY 


Mildon Engineering Company, 25 
3roadway, New York, have developed 
a furnace glaze or vitrified coating, 
placing it on the market under the 
trade name of “Fire-Kote”. The prod- 
uct is used for protective coating of 
furnace linings, arches, baffles, and air 
cooled walls. It does not contain sili- 
cate of soda and the manufacturer 
states that it fuses progressively be- 
tween 1200° F. and about 2800° F. and 
does not refuse to run at much higher 
temperatures, having been tested about 
3400° F. It is stated that the product 
becomes an integral part of the refrac- 
tory and will not check or flake off. 
The refractory life is much prolonged 
and frequently doubled or trebled, ac- 
cording to the company. 


7. Fire Hose Process 
B. F. GOODRICH RUBBER CO. 


The B. F. Goodrich Rubber Com- 
pany, Akron, Ohio, announces the “Hy- 
droseal” treatment of cotton jackets for 
its line of fire hose for industrial use. 

By use of the Hydroseal process ev- 
ery cotton strand in the hose jacket is 
impregnated with the wax and gum 
mixture. It is made possible by the 
process through a method of damming 
off, thereby preventing the wax and 
gum mixtures reaching the rubber 
backing and tube. Because of this 
method, adhesion of the tube to the 
jacket is not affected. The manufactur- 
ers are also able to thoroughly im- 
pregnate the inner jacket of double 


jacket hose. 





Electrically Driven Centrifuges 
Hand Centrifuges 


WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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Treatment coritains a fungicide cl em- 
ical which combats mildew. Other ad- 
vantages cited by the manufacturer are: 
Insures adequate adhesion bet, cen 
jacket and lining with complete impreg- 
nation of cotton in the jackets, witout 
materially affecting flexibility; affords a 
hose jacket with much higher resist- 
ance to water absorption the Hydro- 
seal cotton jacket does not adhere 
tightly to ice; Hydroseal process per- 
mits penetration of wax and gum treat- 
ment of such nature that circular 
woven jackets can now be treated satis- 
factorily, giving much long life to treat- 
ed hose. 


8. Observation Port 
PLIBRICO JOINTLESS FIREBRICK 
COMPANY 


Plibrico Jointless Firebrick Company, 
1800 Kingsbury Street, Chicago, announces 
an inexpensive but efficient observation 
port for inspection of furnace conditions. 
The port is provided with a divided cover 
which opens at a touch on the handle and 













seth hh keene “ 







Plibrico Observation Port 


closes automatically when the handle is 
released. It is impossible for the operator 
to leave the port uncovered and permit 
an inrush of excess air. The overlapping 
sections of the cover close tight, practical- 
ly eliminating air infiltration. The port 
is also equipped with a glass to protect 
the eyes of the operator. This glass is 
made of blue Pyrex to resist heat and 
diffuse the glare. 


9. Tret-O-Unit 
% PROPORTIONEERS %, 
INCORPORATED 

% Proportioneers %, Incorporated, 
737 North Michigan Avenue, Chicago, 
announce Tret-O-Unit for proportional 
processing of fluids. Treating, samp- 
ling or other proportional processing 
of fluids canbe automatically accom 
plished with precision. 

The Tret-O-Unit measures the prop- 
er per centage of chemical, builds it up 
to the necessary pressure, and injects 
it into the untreated fluid, or removes 
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RAW PRESSURE DISTILLATE 
FROVT CRACATING UNITS 


from the pipe line a uniform continu- 
ous sample. The reagent injection can 
be readily changed in small increments 
from minimum to maximum capacity 
by special stroke-length adjustment. 
When once set by the operator, the 
ratio of reagent in-put to fluid thru-put 
remains constant. 

Tret-O-Unit is 


broadly applicable to any fluid meter, 


In installation, the 


rotor, pump or other flow responsive 
equipment. In conjunction with most 
standard meters the Tret-O-Unit gear- 
box can be interposed between the 
meter body and the meter register so 
as to regulate the stroking rate of re- 
Installations of this type 
standard 


makes of meters, on both new meters 


agent pump. 


have been made on most 
and on existent meters years after orig- 
inal installation. 

fluids cannot be 


handled by meters because of the cor- 


Many however 
rosive, abrasive, viscous or high-tem- 
perature characteristics of the through- 
put to be treated. For this contingency 
the Roto-Flo, an external bearing type 
flow-responsive rotor, is offered. 





Rotor in 


Tret-O-Meter System 


‘ 
UP - 700k DRAIN 


: \ JeEr-OLTETER. 


10. Seamless Boiler Tubes 


JONES & LAUGHLIN STEEL 
CORPORATION 


Jones & Laughlin Steel Corporation, 
Pittsburgh, has announced a complete line 
of hot rolled seamless steel boiler tubes. 
A push-bench mill, the only one of its 
kind in this country, is used for manu- 
facture. The forging action of this mill 
is claimed to be excellent, the quality of 
the steel being improved with each step 
in the process. 

These J & L boiler tubes have excep- 
tional ductility and lend themselves quite 
readily to rolling in and beading opera- 
tions. A striking characteristic of J & L 
Boiler Tubes is their handsome appear- 
ance, the surfaces both inside and outside 
being unusually smooth. This, the manu- 
facturer states, is an important factor in 
retarding corrosion when the tubes are in 
use and in minimizing depreciation while 
they are held in stock. 


11. Steam Atomizing 
Burner 
BABCOCK & WILCOX COMPANY 
Babcock & Wilcox Company, 85 Lib- 
erty Street, New York, announces a new 
steam atomizing burner to handle fuels 
such as heavy oil, tar, pitch and acid 
sludge. Steam is admitted to the annular 
space around a central fuel barrel and is 
projected across each outgoing stream of 
fuel at the nozzle plate, thus affecting 
complete atomization and resulting in a 
short turbulent flame when use with the 
B & W Burner Register. A single nozzle 
plant is used for all capacities from the 
maximum to the minimum ratings, varia- 
tions in capacity being accomplished by 
varying the fuel and steam pressures. 


12. Compressors 


ALLIS-CHALMERS MANUFACTURING 
COMPANY 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wisconsin, announces a 
series of single-stage water-cooled rotary 
air compressors and dry vacuum pumps 
for pressures up to 60 pounds per square 
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inch gauge, and vacuums up to 28.5 inches 
Hg. (referred to 30 inch Barometer). 
The manufacturer states that due to the 
relatively high speeds made possible by 
the employment of rotary motion the 
“sliding-vane” compressors and vacuum 
pumps may be direct-connected to stand- 
ard electric motors and occupy very small 
space in proportion to capacity. Operation 
is smooth and vibrationless and air de- 
livery continuous, without pulsations. De- 
sign is simple, involving no valves or 
complicated motions. Maintenance and at- 
tendance requirements are low. Founda- 
tions are simply and inexpensive. All 
working parts are totally inclosed, but 
easily accessible. 


13. Hot Oil Pump 
GOULDS PUMPS, INC. 


Goulds Pumps, Inc., Seneca Falls, New 
York, announces the addition of a new 
single-stage centrifugal hot oil pump to 
its line of pumps for the oil industry. 
Built in four sizes, for handling capacities 
up to 500 g.p.m., adequate provision has 
been made in the design for efficient op- 
eration under the severe service encoun- 
tered in modern refinery practice. 

The casing is split at a 45° angle which 
allows self-venting top discharge and at 
the same time gives the usual ready ac- 
cessibility for inspection of impeller and 
wearing rings. For temperatures up to 
450°F., cast iron casing is furnished; 
while for temperatures up to 1000°F., 
electric carbon steel or alloy steel casing 
is used depending on requirements of 
service. Suction chamber is vented and 
stuffing box and bearing are water cooled. 
Shaft is furnished with sleeves of nitrated 
nitralloy. 











| Items About Manufacturers 











John P. Harris, manager of the Chicago 
office for Industrial Chemical Sales Company, 
Inc., New York, was elected president of the 
American Oil Chemists Society at its recent 
annual meeting in New Orleans. 


Globe Stainless Tube Company, Milwaukee, 
announces that T. Holland Nelson, Widener 
Building, Philadelphia, has been retained as 
metallurgical adviser to the company. 


Peabody Engineering Corporation announces 
the removal of the main offices of the company 
from 40 East 41st Street to 580 Fifth Avenue, 
New York, where it is to occupy a large part 
of the 26th floor. The company recently pur- 
chased a factory in Stamford, Connecticut, 
where all Peabody equipment will be manu. 
factured. 


Mildon Engineering Company has moved into 
new offices in the Cunard Building at 25 Broad- 
way, New York. 


Waterous Company of Saint Paul, Minnesota, 
manufacturers of rotary pumps, announces ap- 
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BOOKS ON PETROLEUM AND REFINING 


HEAT TRANSMISSION—William H. Mc- 
Adams. 


A comprehensive treatise sponsored by 
the Committee on Heat Transmission, Na- 
tional Research Council, dealing with the 
various fields of heat transmission, based 
on considerable unpublished data as well 
as on a critical examination of the litera- 
ture. Contains authoritative correlations for 
the various important cases of heat transfer 
with 33 examples of the application of the 
recommended relations. Published January, 
1933. Price, $5.00. ; 


CHEMISTRY AND TECHNOLOGY OF 
CRACKING—A. N. Sachanen and M. D. 
Tilicheyev. 

Published in December, 1932, this book 
is a valuable addition to the library of those 
interested in cracking unit design, construc- 
tion, or operation, or in the general subject 
of the chemistry or cracking. This late work 
covers thoroughly the fundamental features 
of cracking, chemistry of»cracking, chemical 
composition of cracked products, proper- 
ties and chemical treatment, the principle 
cracking systems, and includes an excellent 
chapter on the hydrogenation of petroleum 
products. 


BUTANE - PROPANE HANDBOOK — 4r- 
ranged and Edited By Geo. H. Finley, 
Editor Western Gas. 


The first edition of the Butane-Propane 
Handbook, published November, 1932, is the 
only work of its type and presents a most 
thorough treatment of the liquefied petro- 
leum gases industry. Contents: A Chron- 
ology of Liquid Gas Development, Physical 
Properties of the Liquefied Petroleum Gases, 
Properties of Butane-Propane Mixtures and 
Relation of Properties to Temperatures, 
Composition and Analytical Determination 
of Liquefied Petroleum Gases, The Manu- 
facture of Liquefied Petroleum Gases, Trans- 
portation of Liquefied Petroleum Gases, The 
Use of Butane and Propane with Manufac- 
tured Gas, Central Plants for Butane-Air 
Service, Central Plants for Undiluted Bu- 
tane-Propane Vapor Service, Liquefied Pe- 
troleum Gases as Industrial Fuels, Appliance 
Utilization of Liquefied Petroleum Gases and 
Bottled Gas Distribution of Liquefied Pe- 
troleum Gases. 


PRINCIPLES OF CHEMICAL ENGINEER- 
ING—Walker, Lewis and McAdams. 

This Standard Text Book and reference 
presents principles of stoichimetry, describes 
phenomena accompanying flow of heat, flow 
of fluids, together with laws governing these 
operations, discusses fuels and their combus- 
tion, treats, with crushing, grinding, mechan- 
ical methods for separating materials, filtra- 
tion and vaporization, absorption and ex- 
traction. 


AVAILABLE 


THE CATALYTIC OXIDATION OF OR- 
GANIC COMPOUNDS IN THE VA- 
POR PHASE—L. F. Marek and Dorothy 
A. Hahn. 


The latest work on Oxidation brings the 
data down to 1932, comprehensively cover- 
ing the literature dealing with oxidation 
processes. Contents: Catalysis, Catalytic 
Decomposition of Alcohols, Oxidation of 
Alcohols to Aldehydes and Acids, Reactions 
Involved in the Synthesis of Hydrocarbons 
and Alcohols from Water Gas, Oxidation of 
Methanol from Formaldehyde, Oxidation of 
the Gaseous paraffin Hydrocarbons, Oxida- 
tion and Hydration of Olefins and Acetylene, 
Oxidation of Petroleum Oils, Production of 
Hydrogen from Methane, Surface Combus- 
tion, Knocking in Internal Combustion En- 
gines, Oxidation of Benzene, its Derivatives, 
Naphthalene Anthracene and Miscellaneous 
Polynuclear Compounds, Apparatus. 


WORLD PETROLEUM DIRECTORY—Rus- 
sell Palmer, World Petroleum. 


A new directory covering oil companies in 
this and 103 foreign countries, listing Ameri- 
can oil producers, oil refineries, natural gas- 
oline manufacturers, pipe line operators, oil 
marketers, jobbers, compounders, grease and 
asphalt producers, refining companies, lo- 
cation of plants, capacities, company officials 
and operating personnel. Headquarters of 
oil companies over the world are given, 
offices, financial data, and other pertinent 
information. 


THE SCIENTIFIC PRINCIPLES OF PE- 
TROLEUM TECHNOLOGY—Dr. Leo 
Gurwitsch and Harold Moore, 1932 re- 
vised edition. 

The original translation of Gurwitsh’s sec- 
ond edition (1925) appeared in 1926, and in 
response to a wide appeal the preparation of 
a second edition was undertaken by Harold 
Moore and C. I. Kelly, to include data on 
technical and scientific work on petroleum 
to 1932. The well known standard reference 
work is the most comprehensive treatment 
of petroleum technology now available. 


PETROLEUM DICTIONARY — Hollis P. 
Porter. 

A thorough and comprehensive glossary of 
terms used in the producing, refining and 
marketing branches of the petroleum indus- 
try. The Petroleum Dictionary of 234 pages 
presents over 3000 terms and definitions. It 
is offered those engaged in the industry as a 
first edition, the author having in mind the 
compilation and publication of future edi- 
tions as the need arises. 
new words and expressions used in the de- 
scription of newly developed processes and 
appliances. 


AT PRICES SHOWN 


Includes many. 


CHEMICAL ENGINEERING, UNIT PROC. 
ESSES AND PRINCIPLES—Edited by 
John C. Olsen. 

A broad practical treatment of unit pro- 
cesses, selection of best type of equipment 
for the particular process. Includes the fol- 
lowing chapters: Heat and Power, Flow of 
Heat, Evaporation, Principles of Fractional 
Distillation, Steam Distillation, Dry Distilla- 
tion and By-Product Recovery, Filtration, 
Drying, Electric Heating, Catalytic Heating, 
Absorption of Gases, Electrolysis, Separation 
of Solids and Liquids from Gases, Materials, 
of Construction, Cost, Financing and Lo- 
cation. 


ELEMENTS OF CHEMICAL ENGINEER- 
ING—W. L. Badger and W. L. McCabe. 
A valuable tool for the refinery and nat- 
ural gasoline plant engineer, providing a 
simple approach to the unit operations of 
chemical engineering. Based on the film 
concept and unusual classification of unit 
operations has been adopted. Introduction 
by Dr. Arthur D. Little. Chapters—General 
Considerations, Flow of Fluids, Transporta- 
tion of Fluids, Flow of Heat, Evaporation, 
General Mechanism of Diffusion Processes, 
Humidity and Air Conditioning, Drying, 
Distillation, Gas Absorption, Extraction, 
Crystallization, Filtration, Mixing, Crushing 
and Grinding, Size Separation, Conveying 
and Weighing. 


HANDBOOK OF PETROLEUM ASPHALT 
AND NATURAL GAS, Revised Edition 
Bulletin 25, Kansas City Testing Labora- 
tory—Dr. Roy Cross. 

This well known handbook was revised in 
1931 and increased to 865 pages. Material 
incorporated in the first edition of Bulletin 
25 was brought down to date. The follow- 
ing is included: Economics of Gasoline, 
Transportation Storage and Gaging, Prop- 
erties of Crude Petroleum, Refining and 
Cracking of Petroleum, Properties of Refin- 
ing Petroleum, Fuel Oil, Oil Shale, Asphalt, 
Natural Gas, Methods of Analysis, Tables, 
Patents and Publications. Well illustrated 
by graphs, charts and photographs, and re- 
plete with valuable tabulations. .. 


ELEMENTS OF FRACTIONAL DISTILLA- 
TION—Clark Shove Robinson. 

Explains principles of distillation simply 
and accurately according to best ideas of 
physical chemistry and chemical engineering. 
Contents—The Phase Rule, One Component 
System, Two Component System, More 
Complex Systems. The Gas Laws, Solu- 
tions, Simple Distillation, Fractionation, 
Rate of Fractionation, Discontinuous Distil- 
lation, Design of Continuous Still, The 
Fractionating Columns, The Condenser, Ac- 
cessories, Continuous Distillation, Ammonia, 
Benzolized Wash Oil, Mehyl Alcohol, Ethy! 
Alcohol. 
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GULF PUBLISHING COMPANY 


HOUSTON, 


P. O. Box 2811 
TEXAS, 
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